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Sexy, sensuous, tactile, and that’s just the chrome gearknob. Just wait til you get your clammies on the rest 
of the new Lexus IS 300.” -Motor, September 2000 

Makes a dramatic styling statement, inside and out.” -Motor Trend, September 2000 

It is the best combination of a sport/luxury car without breaking the bank.” -AutoWeek, September 2000 

We cant put off the truth any longer - this is a stupendously good-handling small Lexus that is fully 
competitive with BMWs 3 Series, even when the BMW has sport suspension.” 

-Sports Car International, Oct./Nov. 2000 



The IS 300’s interior features 
a sporty design highlighted by the 
chronograph-style gauge cluster.” 

-Motor Trend, May 2000 


On a moment’s notice however, the engine transforms itself with a feral scream and launches the car with 
neck-snapping authority.” -Sport Compact Car, August 2000 

The IS 300 begs to be pushed to its limits, and answers with razor-sharp responsiveness." 

-Motor Trend, September 2000 


The combination of ride quality and handling, which are usually at odds with one another, 
was exceptional. -Turbo & High-Tech Performance, August 2000 

“Power? Oh yeah. Plenty of that.” -Car and Driver, July 2000 

The IS [300] begs to be driven hard. The gratifying snarl of the tuner-like exhaust can is enough reason 
to punch the throttle.” - UrbanRacer.com, November 2000 

In our drives, we found that the IS [300] is considerably more muscular feeling than the other two 
[BMW 328i and Audi A4]. -UrbanRacer.com, November 2000 

“Exceptional chassis dynamics rival BMW for sheer capability." -Motor Trend, September 2000 

“The suspension was primed for all we threw at it - quick 180-degree turns, an early apex, a late apex- 
even turns under heavy braking were conquered with ease.” -Turbo 6 High-Tech Performance, August 2000 

Then there’s that wonderfully smooth engine whose 215 bhp and 218 Ib.-ft. of torque enable the IS 300 
to squirt from apex to apex with ease.” -Road & Track, August 2000 

“Has Lexus unleashed a legitimate power player in the entry lux sport sedan segment with its new 
IS 300? You bet.” -Motor Trend, September 2000 

“Love at first sight? No way man, I don’t believe in it. I do however, believe in lust; after spending more than 
a week behind the wheel of the IS 300, I’m filled with the stuff.” -Sport Compact Car, August 2000 










“The brake system should stack up as world-class, the thrust of the straight-six is gratifying indeed, and as 
youd expect of a Lexus, the price of admission includes first-class seats and a terrific audio system.” 

-Car and Driver, July 2000 

“As we witnessed in our mountain driving loop, the Lexus IS 300s brakes are about as good as they come, 
stopping the car from 60 mph in only 113 ft - 4 ft shorter than a Ferrari 360 Modena.” 

-Motor Trend, September 2000 

“But the IS 300 is more than just a pretty face - it’s got some serious talent beneath its handsome flanks.” 

-Sport Compact Car, August 2000 

Further proof that being fast 
will get you a reputation. 

With a 215-hp engine. Formula One-style shifting and chronograph-style instrumentation, its a whole new 
kind of Lexus. The IS 300. At $31,350,* you might say it’s totally unexpected. 




THE PASSIONATE PURSUIT OF PERFECTION. 


Iexus.com 


©2000 Lexus, a Division of Toyota Motor Sales, U.S.A., Inc. Lexus reminds you to wear seatbelts, secure children in rear seat, obey all speed laws and drive responsibly. *MSRP including delivery, processing and handling fee. Excludes tax, title and licensing fee. Actual dealer price may vary. 







Presenting the new Power Mac G4 - the first personal 
computer that creates custom DVDs playable in 
ordinary DVD players. This unprecedented feat is 
made possible by two Apple breakthroughs: the aptly 
named SuperDrive* an industry-first DVD-R+CD-RW drive that burns 
both DVDs and CDs. Plus iDVD;' Apple’s revolutionary new software 
that lets you create DVD titles so simply it’s, well, revolutionary: Together 
with i Movie or Final Cut Pro (sold separately), you’ve got your own 
Hollywood production company. And to burn your own soundtrack CDs, 
there’s Apple’s new iTunes**- the world’s most advanced yet easiest-to- 
use digital music software. 

Of course, there are other significant changes on the Power Mac G4 
to help you take advantage of this amazing technology Like an NVIDIA 
GeForce2 graphics card- a dramatically faster system bus, five slots 
(one super-fast AGP 4X graphics and four high-performance PCI slots), 
built-in Gigabit Ethernet, plus AirPort, 41 FireWire* and USB ports. 

All this is combined with a phenomenally powerful G4 processor. 
With sustained speeds of up to 5.5 gigaflops (performing up to 57% 
faster than the new Pentium 4 § ), the new Power Mac G4 has more than 
enough power to burn CDs, DVDs and - oh, yeah - Pentiums. 

For more information, call 1-800-MY-APPLE orvisitwww.apple.com. 






















Spin your own music: ffuries lets you create a digital music library right on your 
Mac: Rip audio CDs , create playlists of your favorite songs, copy them into 
your portable MP3 player - even bum your own custom CDs. And with (furies' 
amazingly easy-to-use interface, you can do it all without asking a teenager to 
showyouhow. 



Your movies: Now on DVD. Apples revolutionary Super Drive and iDVD software 
let you create and burn your own custom DVDs that play in ordinary DVD players. 
Simply assemble your content from iMovie, Final Cut Pro or any Quicklime “ 
source. Choose your own menu style, then click '‘Burn DVDS For even more full- 
featured, professional DVDs, use Apple's DVD Studio Pro ,M software (sold separately). 



Think different: 


: DVD-R configurations only. *HTunes is licensed for reproduction of non-copyrighted material or materials the user is legally 
permitted to reproduce, t Standard m top three models, ft ISP compatibility may vary. § Based on Photoshop tests on available 
systems as of12/22/00. ©2001 Apple Computer, Inc. All rights reserved. Apple, the Apple logo. Final Cut Pro, FireWire and Mac 
are registered trademarks and AirPort. DVD Studio Pro, iMovie. Power Mac. QuickTime, and Wink different are trademarks of 
Apple Compute)', Inc. Other product and company names mentioned herein may be trademarks of their respective companies. 
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Sarah's work takes her everywhere the 
wind blows. She works for an aeroelectric 
power company, and work is rarely @ the 
office. But now she can do business 
anywhere. With the Mobile Internet 
Lucent is helping to create, anyone on 
the go can have the full power of the 
Internet, right at their fingertips. 
Wherever they are. No wires, no outlets, 
no desks. When you change the way 
people communicate, you change 
the way they do business. Lucent 
Technologies. We make the things that 
make communications work.™ 


Expect great things: 











BANNED. 


Everywhere 


Except: Scotland (Birthplace of Golf), 
Europe, South Africa, South America, 
Japan, Australia, the rest of Asia. 
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Most of our predictions are 









based on very linear thinking 





That’s why they will 









Vinod Khosla, page 203 







Bioom Zma ana massages 
available on select flights 
in Upper Class: 
our tm&trr&ss class 







THE CRUST IN YOUR EYES. THE DROOL 
IN THE CORNER OF YOUR MOUTH. THE MESSY HAIR. 

SLEEP IT’S A BEAUTIFUL THING. 



virgin atlantic ff^ 


Business Class to London 

1 - 800862-8621 

virgin.com 
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164 The Protein Hunters 

Step One: Crack the genome. Step Two: Unlock the molecular 
structure of amino acids. Step Three: Get ready for the robo-fast, 
custom-drug future. By David Ewing Duncan 

172 Personal Fabrication on Demand / The Plague Years 

174 The Next Wave 

Norwegian ships, Russian rockets, and Seattle techspertise 
slingshot satellites off a floating platform - and set the stage 
for a new kind of company built on international brainpower. 

By Alex Markets 

182 Debugging Democracy / Disposable Corporations 

184 The Hot New Medium: Paper 

How the oldest interface in the book is redrawing the map 
of the networked world. By Steve Silberman 

192 Patient, Heal Thyself / The 24/7 Global Marketplace 

194 Meet Your New Advisory Board 

The European Commission has a mandate to shape new economy 
policy worldwide. It's called borderless bureaucracy. By Frank Rose 

282 Micropower Goes Macro / Turn On the Light 

264 PLUS: Ray Kurzweil’s Secret Formula 
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88 I ¥ MY GLOW BUNNY 

The inside story of how a transgenic rabbit became the center 
of an intercontinental tug-of-war. By Christopher Dickey 

104 The Informalist 

Cecil Balmond has a plan to reinvent architecture: Break down the 
cage that separates engineering from design. By Jennifer Kabat 


116 Beyond Cool 


NASA cost-cutters want to kill a pioneering probe to the ice-cold 
edge of the solar system. First they have to reckon with the 
Pluto Underground. By Tom McNichol 


131 WIREO Bikes: Raising the Bar 

Fully loaded power steering, handle-held computing, carbon-fiber 
aero frames: Gear up for high style. And think fast. By Andrew Tiiin 
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Pop Quiz 


10. How should you implement an 
e-business infrastructure? 

© deploy, debug, strategize 
© install, deploy, retrofit 
© strategize, test, deploy 
© panic, spend, weep 

11. What does it take to maintain a 
secure infrastructure? 

© universal password protection 
© test your own system for vulnerabilities 
© build a redundant security that 
frustrates hackers 
© all of the above 



12. What scenario best describes this photo? 
© forgot to order mineral water 

© mispronounced German client's last name 
© made the evening news...in a bad way 
© learned that his infrastructure could not 
scale to meet new customer demands 

13. The most important action when merging 
two different companies’ IT systems is: 

© a pep rally 

© celebrate the merger with a commercial 
© expensive and tedious “workarounds” 

© adopt open standards 


14. Venture capital is most likely attracted to 
start-ups with: 

© the best logo 
© those who have failed before 
© MBAs who wear sandals 
© business plans that take into account 
1 billion mobile users worldwide 



15. Complete this graph: 

x equals the amount of abandoned online 
shopping carts 

y equals the delays attributed to an online 
stores sluggish servers 

16. The most complex infrastructure 
challenge for mobile e-business is: 

® reducing Web page sizes for PDAs 
© responding to a billion wireless devices 
© reconciling 30 different platforms, including 
Bluetooth, WAP and Palm 
© all of the above 

17. How do you know you’re ready for IBM? 

© they're having a sale 

© you overheard people talking about them 
at a business dinner 

© you realize infrastructure is the biggest and 
single most important issue of this decade 
© you need a supercomputer to defeat 
a chess master 


THIS WAS ONLY A POP QUIZ. The real test is extremely difficult. And you may not have a lot of time. 
That’s why you need to know as much as you can about infrastructure now. It’s complicated, complex and 
a hard concept to grasp. If you don’t understand it fully, you want a partner who does. Someone like IBM, 
that has the knowledge, resources and experience of having built solid infrastructures in your industry. 
Call 800 426 7080 (ask for infrastructure) or head to ibm-com/e-business 


and/or other countries. Other company, product and service names may be trademarks or service marks of others. © 2001 IBM Corporation. All rights reserved. 






















































THE NATIONAL (© BUSINESS INFRASTRUCTURE 


01. What is an e-business infrastructure? 

@ I don't know 

© the foundation for a closed enterprise 
© the inside structure of four walls 
© intranets, extranets, servers, storage, 

software; everything that connects employees 
to customers to suppliers to partners 

02. A well-thought-out infrastructure is 
necessary for... 

© handling 2 billion transactions a minute 
© instant collaboration 
© designing, building, launching and 
delivering a new model of automobile 
© all of the above 

03. Which of the following best represents 
a well-implemented infrastructure? 



© © © © 


04. Infrastructure is to profit as: 
© speed is to wireless 
© customer is to sale 
© capacity is to servers 
© all of the above 


06. A shipment of steel alloy is traveling 
100 miles to point X at 75 mph. 

A shipment of plastics is traveling 
86 miles to point X at 65 mph. 

Which will arrive first? 

© the one pulled by the newest locomotive 
© the one with the lightest load 
© they both arrive at the same time 

because they were connected to the same 
reliable back-end infrastructure 

07. What’s the worst thing that can 
happen if your infrastructure fails? 

© you incur overtime 
© you lose a few moments of commerce 
© you have to answer to the board 
© a multimillion dollar job goes to 
your competitor 


08. Complete this sentence in the 
pluperfect: 

Our infrastructure failed 

because_- integrating 

multiple platforms and protocols. 

© were having trouble 
© we have had trouble 
© we have trouble 
© we had had trouble 

09. A well-planned e-business infrastructure 
helps supply chains... 

® count presidential ballots 
© stock Mt. Everest base camps 
© plan festive holiday parties 
© replenish inventories on demand 


05. Complete this sentence: 

Our infrastructure-.? so 

we lost 10 million dollars. 

© has enormous capacity 
© crashed 

© has 99.999% reliability 
@ is massively scalable 
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* LEGAL NOTE: IBM, the e-business logo and other marks designated ® or ™ are 


trademarks of International Business Machines Corporation in the United States 



















Introducing Acura MDX. It 


wasn’t about finding shortcuts. Or taking the easy route. We designed the 240-hp 
MDX with one mission. To deliver more. More power, performance, comfort and flexibility than just about any other luxury SUV in its 
class. So, if you’re climbing dirt roads along Half Moon Bay, you won’t just appreciate niceties like a leather-appointed interior, split 


M0X wkh Touring Package shown. Acura, MDX and VTM-I are trademarks of Honda Motor Co., lid. Bose' is a 


KX) Ac ora Division of American Honda Motor Co., Inc. 







fold-down seats or even an available Acura/Bose® Music System with in-dash 6-disc CD changer. You'll have the gumption to take on 
almost anything, thanks to our revolutionary VTM-4™electronic 4-wheel-drive system. There's a whole world out there. Get acquainted. 

Taking the SUV to a place it’s never been before. (AjACURA 


For more information, call 1-800-TO-ACURA or take a trip to acura.com. 
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"When will the computers 
be ready for the new people?" 

Translation: I think I forgot to tell you about the new people. 











How to give your employees the 
computers they need and IT a helping hand. 



At CDW, we understand you put a lot of demands on your IT department. That's why we have the 
products and solutions they need to solve problems. Even the ones they didn't know about. 


CDW assigns an account manager to your business so we really under¬ 
stand your IT needs. That personal relationship, backed by a team of 
product experts, gets you the solutions you need, when you need them. 



Personal 

Account 

Manager 


With thousands of top-name software and hardware products in 
stock, CDW can configure any combination that you request. Like 
preloaded software. Or extra memory. Whatever it is you need, we 
will put it together, test it and get you the right solution right away. 


We have hundreds of brand-name desktops, notebooks and servers in 
stock, and a wide variety of features to choose from. We'll even ship 
you what you need, usually the same day that we receive your order. 
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Until now, 
shopping after 
hours was 
called stealing. 
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ONE MOMENT PLEASE 


HOLD YOUR HORSES 



KEEP YOUR PANTS ON 




Styles from business to casual, sizes 5-18 and widths AAAA to EEE. Truly the widest 
selection available, plus a multitude of belts and other leather accessories you’ll want to 
stop and see. Or at least slow down for. For a catalog and nearest dealer, call 1-800-235-2348. 


For All Walks of Life™ 


Shoes from top to bottom: Lucera, Brentwood, Assorted Leather Belts www.allenedmonds.com Made in USA (MLS) 
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VACATION EVEN FASTER 

AT DOUBLETREE. 


Hilton H Honors' 

Points &Miles* 


Hilton HHonors® is the only hotel 
rewards program that offers both 
hotel points and airline miles for 
the same stay - what HHonors calls 
a Double Dip.® There are over 
2,000 hotels worldwide that offer 
Hilton HHonors, including Doubletree.® 
HHonors even allows you to exchange 
points for miles and vice versa. Once 
you Ve earned your HHonors points, 
they can be redeemed through 
Hilton HHonors for free hotel 
nights, airline tickets and merchandise 
from select retailers. To enroll in 
Hilton HHonors or make reservations, 
visit www.hiltonhhonors.com, contact 
your professional travel agent or call 

1-800-HHONORS. 


Hilton HHonors membership, earning of Faints & Miles;" 
and redemption of points are subject to Terms and Conditions. 
© 2001 Hilton HHonors Worldwide. 
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A late flight. An early morning meeting. An unfamiliar town. We know there s nothing 
worse than feeling out of your element. Its awkward and unproductive. Thats why 
when you stay with us, you're encouraged to be yourself. With no stuffy atmosphere 
and no favor too much to ask, were sure you'll fit right in. Well have a couple of warm 
cookies waiting when you arrive, and you 11 even earn Hilton H Honors hotel points and 
airline miles for the same stay. Hey, what are friends for ? To make reservations, visit us 
at www.doubletree.com, contact your professional travel agent or call 1-800-222-TRHE. 
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Hilton HHonors 

Points&Miles 


© 2001 Hiiton Hospitality, inc. 
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See what I’m saying? 


Assce«' 


Review existing 
Web offerings 


Technical 


> 


Deliver to 
contractor for 
editing 


Use internal 
review process 



Survey 

customers 


> 


Update profile 
to receive 
print pub 


Record & 
continue Web 
offering 



There was a particular stroke of genius early in this brainstorming session. 

Microsoft® Visio® allows you to quickly and easily organize your ideas and 
present a clear-cut plan of action. Create crystal-clear flowcharts, timelines, 
organizational charts, even detailed floor plans, all in an intuitively designed, 
easy-to-use program. With Visio your ideas become easily understood solutions. 
And with the flexibility to save Visio diagrams as Web pages or to use them in 
Microsoft Office documents and e-mail, you can get your point across just about 
any way you choose. To give it a try, visit microsoft.com/visio or go to 
Internet Keyword: Microsoft Visio. Software for the Agile Business. 
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t’s here. Monitor technology that 
demands an audience. Screams 
innovation. Shatters convention. 


Don't just sparkle—shine. Deliver. Create. 
Challenge the limits. Experience a multi- 
media extravaganza. It’s vivid color. It’s 
precision. And, with a range of products, 
it’s your choice. 


Over 100 million users have discovered 
the power of Samsung. Numbers don’t lie. 


We’re at the top because we push tech¬ 
nology harder. We drill down. We invent 
possibility. 

Be inspired. Defy the laws of technology. 

Redefine your technology. The number is 

1 . 888 . 245 . 3300 , dept 1308 The 
web is www.samsungmonitor.com. 

Don’t get left behind. 

SAMSUNG DIGITa/i) 

everyone's invite cJtm 


The Power of Samsung Monitors 

• #1 manufacturer of TFT and CRT displays 

• The only 24” multimedia TFT 

• The industry’s first 3-in-1 monitor 

• Energy efficient, space-saving designs 

• Worldwide service and support 


©2001 Samsung 
Electronics America, Inc. 
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"Cleaning House" 
by Geoffrey Hargadon. 


Cover Story 

Coolest magazine on earth, but I give up: 

I can find no reference whatsoever to your 
very interesting thermally sensitive cover 
material (Wired 9.01). Congratulations on 
making me read practically every single word 
trying to ferret it out! The closest I got was 
a cryptic reference in the back to Blandin 
and Inter Lake Papers, but that could be 
just boilerplate. 

I may have a commercial need for such a 
material - for a laser-beam finding device 
I've developed for R&D and industrial appli¬ 
cations. I gave your cover a quick test for 
responsivity at a wavelength of 2 microme¬ 
ters in a small, continuous-wave (not pulsed) 
laser, and it passed the test with flying colors. 
It could be better than the cholesteric liquid 
crystal (used in mood rings) I currently use. 

If you could steer me toward the maker 
of this marvelous material, I would be most 
indebted. 

Charley P. Hale 
Laser Scientist/Group Leader 
Coherent Technologies Inc. 
chale4@uswest.net 


Return to Sender 


Get a special-edition Wired 
T-shirt if your postal art is selected. 
See page 225 for rules. 




Associate production director Forest Love responds: 

The cover's heat sensitivity comes from DynaColor thermochromic ink, supplied to us by 
Chromatic Technologies Inc. (www.interactivecolors.com) in Colorado Springs, Colorado. 

The ink is composed of microencapsulated leucodyes (encased fats) that melt and 
lose their color at 88 degrees Fahrenheit or higher. An analogy is lard - it's white in 
solid form, but becomes clear when melted. For January, the first magazine cover to use 
this process, a standard yellow pigment was added to a blue thermochromic ink. At 
room temperature, the resulting color is green. But when heat is applied, the blue ink 
melts and turns clear, leaving just the yellow pigment. 

More established uses of thermochromic ink involve high-value document security. 
For example, because the heat from color copiers melts the dye, documents made with 
the ink (paychecks and the like) can't be counterfeited. 


Renaissance 'Tude 

The articles in your design issue (Wired 9.01) were thought-provoking and insightful 
looks into the graphic arts and the business behind them. It's interesting that there are 
as many opinions about what it takes to achieve good design as there are designers. 

But these opinions aren't actually conflicting - it all depends on context.The criteria for 
designing and judging tableware are different from that for, say, medical instruments. 
MoMA curator Paola Antonelli said it best:"Good design is a renaissance attitude that 
combines technology, cognitive science, human need, and beauty to produce something 
that the world didn't know it was missing." 

The design process usually requires a collaboration among many. At their best, design¬ 
ers are visionaries who shepherd their ideas to realization. At their worst, they are arro¬ 
gant artistes, unschooled in the ways of business, selfishly promoting their own agendas. 
Sometimes it's hard for clients to tell the difference, which is one of the reasons nine out 
often new products fail. 

Jay Wilson 

j@jwilsondesign.com 
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Photographic Memory 

"Flash Forward" (Wired 9.01, page 170) reminded me of a business 
lesson I learned as a child. A camera-store clerk once showed my dad 
and me the latest thing: Polavision, a TV-shaped object that used 
a special camera and self-developing Polaroid film cartridges.You 
could shoot your two-and-a-half-minute silent home movie, plug 
in the cartridge, wait a couple minutes, and play it back - but you 
couldn't splice or edit your film. 

Polavision came out around the same time as Sony's Betamax. 
The lesson? Pay attention to your competition. 

Mark Suszko 
msu1049321@aol.com 

Slim and None 

Jonathan Kandell's profile of Carlos Slim Helu ("Yo QuieroTodo Bell," 
Wired 9.01, page 126) was interesting. At the time Slim acquired 
CompUSA, I was working on contract for them. Smelling smoke, 

I evaded an offer of permanent employment and bailed out quickly. 

Since then, I've watched the younger Slim's would-be reconstruc¬ 
tionists gut senior management and employee benefits, laying off 
droves of workers in the name of cost-cutting and rebuilding, all the 
while stocking their office suites with pricey high tech gadgets and 
stylish furnishings. But it's good to know that Slim Jr. has his own 
strategy for turning the faltering retail giant around by focusing on 
cell phones and handhelds, and adding more consumer electronics 
to the inventory. However, his model happens to be exactly the same 
one that was in effect before the acquisition process began. 

This sort of behavior is becoming a universal rule of business: If 
you can't solve it yourself, steal your predecessor's idea and call it 
your own. If the result of North American free trade is nothing more 
generous than US companies exporting stateside jobs to underpaid 
laborers south of the border, and Latin American marauders pillaging 
troubled American firms, maybe we could all do with a good dose 
of isolationism. 

Sanford May 
Dallas, Texas 


Paul Allen, Technically Speaking 

David Liddle's quote,"Neither Bill nor Paul [Allen] was tremendously technically sophis¬ 
ticated when they started Microsoft, and they're not now," was certainly a surprise ("The E 

Truth, the Whole Truth, and Nothing but the Truth," Wired 8.11, page 260). | 

Although David knows me and has met Bill Gates, he didn't work with us when we ° 

were in the trenches on technical projects during the early days of Microsoft. Both Bill 2 

and I wrote tens of thousands of lines of assembler code for compilers, interpreters, § 

emulators, and much more. We were both well versed in computer science through m 

course work in college (I majored in computer science, and Bill majored in its equivalent 1 

at Harvard). As an example, Bill once wrote the equivalent of a disk operating system for 
Basic, in assembler code, over a weekend. He is one of the most brilliant programmers 
I have ever worked with, and I have worked with some great ones. 

So the real myth is that we aren't "tremendously technically sophisticated." As soon 
as Microsoft got off the ground, we focused more and more on management - but 
our technical backgrounds have served us extremely well over the years in evaluating 
projects and products. 

Paul G. Allen 

Mercer Island, Washington 

Schwag the Dog 

I really enjoyed Warren Berger's article about corpo¬ 
rate freebies ("Schwag Bag," Wired 9.01, page 112). 

Like any frequent attendee of industry events, 

I am very familiar with all incarnations of mint- 
flavored, glowing, bouncing, squeezable, letter¬ 
opening schwag-on-a-rope. I'd like to offer some 
advice on spotting and avoiding this mental quick¬ 
sand, so capable of dragging your readers into its 
horrible, rainbow-colored chasm. 

First, make sure you don't carry anything with 
you; I prefer to walk around conventions with my 
hands placed defiantly in my pockets. Refuse to 
accept any crap. Second, always avoid eye contact 
with those pawning off their crap.The offenders, 
easy to spot, can come in the form of an attractive 
model - briefed a mere 20 minutes before the 
floor show and told to smile at all the nerds - or, 
more often, as a hugely grinning, middle-aged guy 
or gal in the obligatory polo shirt, complete with 
carefully embroidered logo, tucked neatly into tan 
pants.The advanced schwag decliner might ask 
these pushers if they seriously think 10 minutes 
of an attendee's time is worth a 42-cent box of 
branded chocolates. 

If I were presenting at a convention, I'd rather 
take the time needed to hawk crap and - brace 
yourself - actually communicate how I could 
potentially add value to someone's business. 

Jacob Shwirtz 
jacob@gazm.org 
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Undo 

Method Acting: For more about Method's visual 
effects software, visit www.methodstudios.com 
(Must Read, Wired 9.02, page 78). ^ Command 
Line lnterface:The text-editing tool mentioned 
in a review of Mac OS X is Emacs (Street Cred, 
Wired 9.02, page 170). Mint Condition: Penguin 
Caffeinated Peppermints do not contain sugar 
("Gifts for Geeks," Wired 9.01, page 90). 
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Dive into the magazine's recent issues, 
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WHY FOUR DOORS IN A PERFORMANCE CAR? 
PLEASURE WAS ALWAYS MEANT TO BE 


SHARED 


INTRODUCING THE VOLVO S60 T5. IT’S A SPORTS CAR CREATED AROUND THE NOTION THAT A 247-HORSEPOWER 
TURBOCHARGED ENGINE CAN GET FOUR HEARTS RACING AS EASILY AS ONE. THAT A CORNER-GRIPPING MULTILINK 
REAR SUSPENSION CAN PRODUCE FOUR GIGANTIC SMILES JUST AS EASILY AS ONE. IT'S A CAR MOVING IN A NEW 
DIRECTION. AWAY FROM SELFISHNESS. TO REVOLVOLUTION. REVOLVOLUTION.COM AOL KEYWORD: REVOLVOLUTION 


&20Q1 Volvo Cars of North America, Inc, “Volvo, for life"’ is a registered trademark of Volvo. Always remember to wear your seat belt. www.volvocBrs.com 


REVOLVOLUTION THENEWVt /0S60 
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"Some experiments can't be done merely from new 
observations, however detailed," says Elizabeth 
Griffin, chair of the International Astronomical 
Union Working Group for Spectroscopic Data 
Archives. Because celestial bodies change both 
physically and positionally over time, historical 
photographs of asteroids, planets, and quasars 
are as key as digital imaging to understanding 
the cosmos. Until 10 years ago, shots like this 
one-second exposure of the moon taken March 6, 
1895, were registered on glass plates. Some 
3 million such plates now occupy observatory 
basements and attics from Pasadena to Tel Aviv. 
Unfortunately, despite a potential shelf life of 
more than 300 years, many of these reproductions 
have deteriorated from neglect. The working 
group aims to salvage and digitize as many 
images as possible while the equipment and 
expertise remain available. For more, visit 
herbie.ucolick.org/techdocs/vo. - Jennifer Hillner 
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IMAGE: PDI/DREAMWORKS 
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You'd think Ken Bielenberg was a pyromaniac.The PDI/DreamWorks visual effects supervisor and his 
cohorts have been lighting fires in the studio's parking lot and poring over fanfare footage from the 
Sydney Olympics.'ln the opening ceremony, there's hundreds of people running around breathing fire 
and carrying torches," gushes Bielenberg, who aims to create the first photorealistic, completely computer¬ 
generated flames. For Shrek ( www.shrek.com ), PDI's first feature-length animated film since 1998's Antz, 
the artists went beyond the conventional method of filming actual blazes: They built everything from 
the fiery breath of a dragon to this burning bridge from pixelated scratch. The movie, which opens in 
May and chronicles the travels of an ogre whose homeland is overrun by fairy tale creatures, contains 
so much detail that just one of the 1,400 processors used to create it can take up to 30 hours to render 
a single frame. Proprietary shader plug-ins allowed animators to adjust the color and motion of the 
simulated inferno, making the fire, as Bielenberg says,"truly a character in itself Jennifer Hillner 
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^ Doom meets World News Tonight in Jon Haddock's J 
P" Screenshots {whitelead.com/jrh/screenshots), an 
exhibit at the Howard House Gallery in Seattle 
through May 5. Haddock's subjects are the 20th 
century's defining media moments - captured 
SimCity style. Elian depicts the FBI's seizure of a 
n certain Cuban refugee, while The Condo on Bundy 
Ip displays the bodies of Nicole Brown Simpson and 
R* Ronald Goldman; other images range from Ted 
Kaczynski's cabin to Tiananmen Square. Perhaps 
most powerful is Cafeteria, a portrait of Eric Harris 
and Dylan Klebold that echoes the first-person, 
isometric perspective of shooter games believed 
to be instrumental in their killing spree at Colum¬ 
bine High School."The news promotes violence far 
more effectively than videogames," says Haddock. 
"On one level. Screenshots is an attempt to come 
to terms with the experience of violence that has 
made me who I am. 


Wendy Jackson Hall 








































































































































WFedEx 


FedEx Ground. Finally, date-definite, door-to-door ground delivery 
to every business address in the U.S., Canada and Puerto Rico. 
Now, one phone number and one website cover all your shipping needs. 
On the ground or in the air, we’ve got your 
business, and the planet, covered. P" 1 

Visit fedex.COITI or call 1-800-Go-FedEx. 

Ground 











In 1984, Charles Peskin and David McQueen wrote a computer 
program to visualize the workings of the human heart, but for 
17 years none of the computers it ran on - from the CDC 6600 
in the mid-'80s to the Cray T90 in the '90s - could resolve 
the organ's most complex processes. Today, the NYU Courant 
Institute colleagues, along with the National Partnership for 
Advanced Computational Infrastructure, are adapting the code 
to run on distributed terascale supercomputers, like Blue 
Horizon.These machines are capable of more than 1 trillion 
floating-point operations per second, hold half a terabyte of 
memory, and spread calculations and storage across multiple 
nerve centers to produce the detail and realism of this rendering. 
For the first time, blood flow through the vortices inside the 
heart (shown here as oxygen-rich red swirls) can be viewed in 
three dimensions.This allows scientists to test the performance 
of artificial valves whose design flaws can cause life-threatening 
blood clots. - Alex Saltman 
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eGo Trip 

It’s my way for the highway. 

Sure you can roll on a moment’s notice, and with the eGo™ line of 
products from Belkin, you can take along all the essentials that 
make the road your friend. We’ll send you on your way with your 
PDA powered, organized, and in sync with your laptop. On the road 
of life, there are just some things you can’t live without-and eGo’s 
got your PDA solutions covered. Now you’re free to sweat the big 
stuff, like nonfat, whipped, or foam. 
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1 As Fermilab races to isolate the elusive Higgs Boson subquark particle, lab 
1 engineer Jim Kerby and his team are already building magnets twice as 
powerful for a next-gen accelerator. Magnets are the workhorses of a particle 
collider, acting as the machine's crosshairs, focusing the beams of high-energy 
protons just before they're smashed to bits. This prototype will measure more 
than 3 feet in diameter, reach a height of almost 23 feet, and weigh 10 tons; 
when it's tested this spring, the painstakingly calibrated cylinder will crank 
out a force at least 100,000 times that of Earth's magnetic field. Eighteen of 
Kerby & Co.'s magnets will be inside CERN's Large Hadron Collider when it 
goes live in 2005. - Rick Overton 
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WORK HARD. BE SUCCESSFUL 


THAT MATTERS 


GO SOMEPLACE WHERE NONE OF 
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Range Rovers permanent tour-wheel drive, electronic 
air suspension and unique off-road navigation system, the 
Qfek answer may be, "Quite easily." Visit a Land Rover 
■jP* Centre and see what a Range Rover is made of 


this world where you are not a CtL 
or even a hotshot. Places where a 
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© 2001 Microsoft Corporation. All rights reserved. Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries. 












Though the logic is clearly faulty, the 
phrase “it has to happen yesterday” is understood by 
most businesspeople. That’s why Microsoft gives you 
a complete set of software building blocks that can 
be rapidly assembled, reconfigured, and reassembled 
according to your situation. From mission-critical 
operating system software like the Microsoft® Windows® 
2000 Server family to powerful business software 
such as the Microsoft .NET Enterprise Server family, 
all Microsoft software is designed to be flexible 
enough to help you quickly meet whatever the “do it 
yesterday" world of business sends your way. Visit 
microsoft.com/business 










And experience music and movies at home like never before. The Harman Kardon 


AVR 510 audio/video receiver offers the most innovative features available in the digital 
world. Built-in MP3 decoding. EzSet™ remote. Dolby Digital, And our own Logic 7 
technology. All at the push of a button, www.harmankardon.com or 1.800.422.8027. 






















SIP RESPONSIBLY. 



N? TEN. THE WORLD’S ONE TRUE SUPERPREMIUM GIN. THE ONLY ONE MADE WITH FRESH BOTANICALS IN THE 
HEART OF THE GIN, THE KEY TO A TRULY FRESH MARTINI. DISTILLED ONLY IN SMALL BATCHES, IN OUR N? TEN 
SWAN-NECK STILL. EXCEPTIONALLY SMOOTH WITH A SUBTLE HINT OF CITRUS. FROM TANQUERAY LONDON. 


Imported English Gin, 47.3% AIc.Vol. (94.6°), 100% Grain Neutral Spirits, ©2000 Schieffelin & Somerset Co., New York, NY 













Fireside Manner 

Next time your tribe holds a family meeting, shed light on your 
issues with Magic Gadgets'indoor/outdoor FlickerLantern.This 
electrical lamp, which features the proprietary technology used 
to illuminate the fire scenes in Survivor, contains a microcontroller 
like those found in smart appliances.The chip's hardcoded pro¬ 
gram generates random numbers - derived in part from tiny 
fluctuations in your home's electrical current - to tweak the 
amount of voltage passed to the bulb. As the voltage changes, 
the bulb flickers like a flame. Enjoy the castaway ambience, and 
try to stay civilized. 

FlickerLantern: $169. Magic Gadgets: +1 (503] 678 6236, 
www. magicgadgets. com. 




By Sonia Zjauvinski 



Hand Signals 

Using a built-in 900-MHz antenna, 
the Internet Messenger watch 
communicates at regular intervals 
with Skytel's pager network, send¬ 
ing up to 500 emails to your wrist 
monthly.The in-box stores as many 
as 16 messages at once and can 
be set to vibrate when you don't 
want it to make any noise. Your 
email address is simply your pager 
number plus @skytel.com.le\\ your 
inner circle it's for high-priority 
interrupts only - like where and 
when you're meeting for beers. 

Internet Messenger: $99; 

Skytel service: $9.99 per month. 
Timex: (8001 367 8463, 
www.timex.com. 



Killer Applique 

Game Boy isn't just for playing Super Mario Bros, anymore. Singer 
has turned the handheld into an embroidery tool for its Izek 
sewing machine. Slap the Izek cartridge into the game port to 
guide the stitching arm with digital accuracy. Using the Game 
Boy included, you select designs from the cartridge's library of 
150 patterns, including letters, numbers, and images. Data trans¬ 
mits through the Game Link cable, committing the motifs to 
cloth before your eyes. It's home ec for the 21 st century. 

Izek: $700. Singer: (800) 474 6437, www.meetizek.com. 
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Chat Room 

Most digital dictation devices fill up in an hour, 
but SASO records up to eight times that long. 
Using a patented compression scheme, the 
3.2-ounce audio bank crunches sound files 
down to an eighth the size of their WAV equiva¬ 
lents, and can upload them via USB or serial 
port - either in ultracompressed form or as 
standard MP3s. Out in the field, SASO's filing 
system organizes your notes and interviews. 
Use the four-line screen to categorize sound 
bites by speaker, topic, or case number. 

SASO: $399. Vianix: +1 (757) 321 9971, 
www.vianix.com. 



Covert Operation 

SatCom's HDBS-2000 pairs military and aero¬ 
space technology in a stealth satellite dish that's 
so skinny it's nearly undetectable.The unique 
flat-panel receiver uses a phased array to grab 
and absorb satellite signals without having to 
focus them the way bulky, concave dishes do. 
The transmission is then processed by the inte¬ 
grated Low Noise Block filter and transferred 
to your receiver.The antenna, made from a UV- 
resistant polycarbonate plastic, mounts easily 
on your home's wall or roof. 

HDBS-2000: $299.95. SatCom Electronics: 

+1 (858) 486 6600, www.satcomweb.com. 





Rolling Rock 

Next time the neighbors start pounding on the wall, roll your 
tire-shaped speaker system into the other room. Designed by 
Ron Arad and Francesco Pellisari, the Italian-made Freewheeler 
pumps out beats sans cables, so you're always mobile.The UHF 
transmitter sends signals from your stereo to the wood-encased 
unit's internal receiver, which feeds them through the two 160- 
mm coaxial carbon-fiber speakers. 

Freewheeler: $3,828. New Acoustic Concepts: 

+39 (06) 4455730, www.nacsound.com. 
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Press Into Action 

Sony's compact, battery-powered Digital Relay 
acts as both CD-R/RW drive and portable player. 
The 15-ounce burner connects to your PC via 
USB port to write data, MP3s, and software at 
4X speed. Once you've finished your recording 
session, detach the drive, plug in the earphones, 
and step out into the world with your freshly 
pressed CD audio- or MP3-encoded soundtrack. 
A tethered remote commands the device when 
you're using it in player mode. 

Digital Relay: $399. Sony: (800) 352 7669, 
www. sony. com/digitalrelay. 
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Fine Sprint 

The Phaser 2135, Xerox's new laser printer, puts color ink to paper in a quarter of 
the time it takes other machines, churning out 21 color and 26 black-and-white 
pages per minute. Powered by a 500-MHz mobile Pentium III processor, the 2135 
achieves this fast turnaround through single-pass LED technology, which applies 
all primary ink colors to a rotating drum in one swipe instead of the usual four. 
Phaser 2135: $5,999. Xerox: (800) 835 6100, imw.xerox.com. 


Offroad Warrior 

Ski buffs don't have to abandon the slopes 
after the snow melts.TrailSkate all-terrain 
in-line skates make a fine springtime alternative. 
These 5-pound rollerboots remain stable on dirt, 
grass, or packed sand, thanks to their 8-inch 
inflatable tires and 13-inch carbon-fiber-and- 
Kevlar decks. Hand-operated hydraulic drum 
brakes at the skates' rear hubs provide bikelike 
stopping power, while an adjustable binding 
system accommodates various shoe types. 
Monster trucks for your feet! 

TrailSkate: $499. GateSkate: (800) 936 5330, 
www. gateskate. com. 
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OFFERING THE LATEST DESIGNER ACCESSORIES 
SPRING 2001 COLLECTIONS 




























Bacteria Tested 
is Digital Circuit 


Use in Chips May Dwarf Silicon 
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accenture.com 


{Now it gets interesting.} 
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accenture.com 


MY-DEMOCRACY.COM 
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Up to four times faster than other color laser printers. 

Introducing the Xerox Phaser® 1235 color printer, the latest breakthrough in network printers from the combined expertise of Tektronix 
and Xerox. With amazing 1200-dpi color at 12 ppm, and black and white at 20 ppm. Xerox brings color printing up to the speed of 
todag's business. And, since everg model comes network ready with fast Ethernet and a 366 MHz processor, gour office can say goodbye 
to long lines at the printer. To see our full line of color and black and white network printers that leaves the competition in the dust, 
call 1-877-362-6567 ext. 1793 or visit us at www.xerox.com/officeprinting/speedl793. 


COMPANY 

XEROX 


XEROX PRINTERS MAKE IT HAPPEN. 


XEROX 

NETWORK PRINTERS 


Copyright © 2001 XEROX CORPORATION. All rights reserved. Xerox*, The Document Company® and Phaser® are trademarks of XEROX CORPORATION. Tektronix® is a trademark of Tektronix, Inc. licensed to XEROX CORPORATION. 'Estimated U.S. retail price. Reseller price may vary. 
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Streams of 
Conscience 

WE B Can a Web site save 

DESIGN lives?The newly 
redesigned Adopt- 
A-Minefield ( www.adoptaminefield 
.com) aims to do so by getting 
more people involved in the cam¬ 
paign to clear war-torn communi¬ 
ties of deadly explosives. 

The United Nations-supported 
site now gives viewers a virtual 
tour of affected areas in five mine- 
strewn countries. Visitors can call 
up interactive satellite images of 
affected communities and video 
interviews with residents who 
recount their struggles. 

"When you can zoom down 
into someone's backyard and see 
a basketball hoop over a mine, 
that really changes things," says 
Arthur Tisi, head of @Thought 
( www.otthought.com ), the Tarry- 
town, New York, Web development 
company that expanded the site. 

An estimated 70 million land 
mines worldwide kill or maim 
26,000 civilians every year, includ¬ 
ing 10,000 children. Adopt-A- 
Minefield campaign has helped 
clear 350,000 square meters of 
mines since its launch in 1999 
by encouraging groups and 
individuals to raise money for 
de-mining their "adopted" com¬ 
munities. - Aaron Clark 
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lie's electronic media 
ger Scott Burnett. 


IBM’s P2P: Pay-to-Play 


DIGITAL Peer-to-peer networks set the music free. 
MUSIC Now IBM, with its new Electronic Media 
Management System, plans to put it back 
under lock and key. Scott Burnett, head of content 
distribution for IBM’s Global Media and Entertain¬ 
ment division, says the company is trying to make the 
security scheme “as easy to use as Napster,” or what¬ 
ever replaces it. 

The EMMS technology lets users share music files 
online, but restricts how the songs can be played. 

A song could be set to play a limited number of days 
once it’s been downloaded, then be offered for sale to 
the user as a licensed copy. With Napster’s announced 
plans to release a paid premium service this summer, 
EMMS and other security technologies could be key 
to the music industry’s long-sought-after goal: a file¬ 
trading scheme that protects copyright. 

IBM finished a successful 1,000-home trial run of 
EMMS last year in San Diego, and has been live for 


a year with Sony Music in Japan. Big Blue has also 
inked deals to embed the system in players by Real¬ 
Networks and MusicMatch in the US. After music, 
IBM will apply EMMS to other types of content; 
an ebook version is scheduled for beta this spring. 

Burnett maintains that IBM has stayed a step 
ahead of the free-for-all music crowd, building EMMS 
without a global key and forcing it to be cracked 
song by song. So can IBM keep the system hacker- 
proof? Uh, no. “Everything will be hacked,” observes 
Gartner senior analyst P. J. McNealy. 

But Burnett reckons the technology will be so 
user-friendly that most consumers won’t waste time 
with decryption schemes - they’ll just click and buy. 
“We’re hopeful we can drive this technology into 
the marketplace to become ubiquitous,” he says. 

At any rate, the first chapter of the digital music 
story is drawing to a close. Now comes the revenge 
of the suits. - Evan Ratliff 
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(56 percent) than they do about taxes (52 percent) (National Consumers League/Dell) ^ Only 39 percent of individuals who claim their net worth exceeds $5 million say they're "very well 


“Fire” in a Crowded Chat Room 



Warning: Your online posts could be held against you. 


ONLINE SPEECH Posting an unsigned 

flame about your com¬ 
pany to an online message board may feel 
good, but it has become downright risky. 
Anonymous posters - whether disgruntled 
employees or pissed-off investors - are 
increasingly likely to be sued for libel by 
image-conscious companies. 

Suits against anonymous chat room posters 
ballooned from just a handful a few years ago 
to more than 100 cases in 2000, according to 
Ann Beeson, a national staff attorney in the 
New York headquarters of the American Civil 
Liberties Union. Many of the suits, contends 
Beeson, are frivolous attempts to stifle free 
speech. Often, the plaintiffs - usually small 
to midsize companies - issue subpoenas seek¬ 
ing a chat room poster’s identity before filing 
suit, a tactic meant to quell employee or 
investor dissent. 

“The vast majority of these suits are being 
filed not because the corporations ever expect 
to recover any money, but solely for the pur¬ 
pose of shutting up their critics,” says Beeson. 

“You’ve got small investors who can’t really 
afford to defend their cases once they’re identi¬ 
fied,” says Paul Levy, an attorney at Public 
Citizen, which, like the ACLU, defends libel 
cases involving John and Jane Does. “So the 
identification is the end of the case.” 

Many civil libertarians believe that existing 
laws do not sufficiently protect free speech 
in chat rooms; indeed, courts are still trying 
to deal with the unique problems these latest 
cases pose. In 1997, the US Supreme Court 
ruled that Internet speech should be given 
the same protection as speech in any other 
medium. But many ISPs willingly respond to 
subpoenas seeking the identity of anonymous 


posters, and some provide it without notifying 
the end user. 

Last year, a John Doe known as Aquacool 
_2000 sued Yahoo! for doing just that, and 
the case was quickly settled out of court. In 
February, privacy advocates went to court 
in San Jose to protect the identities of two 
anonymous posters to a Yahoo! chat board. 

An informal task force that includes the ACLU 
and the Electronic Frontier Foundation may 
seek legislation to require ISPs and message- 
board hosts to provide fair notice so subscribers 
can respond to subpoenas before their identities 
are disclosed. The group is also urging these 
hosts to set standards voluntarily. 

A tougher issue, believes Beeson, is deciding 
when it’s legitimate to disclose a poster’s iden¬ 


tity. Under defamation laws, the plaintiff must 
prove the defendant not only made a false state¬ 
ment, but did so with malicious intent. To 
prove intent, the defendant has to be deposed 

- tough when he or she is anonymous. The 
ACLU wants courts to require plaintiffs, before 
any disclosure, to show that a law may have 
been broken and to prove that they suffered 
actual economic injury. 

Defense attorneys are fighting back further 
by invoking statutes in a dozen states that let 
defendants sue accusers they prove are filing 
suit solely to silence them; the new rules 
would allow defendants to recover damages 
and attorney fees. Says Beeson: “It could be 
a very powerful way to stem these lawsuits.” 

- Alicia Ault 
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Introducing Ginger, Dean Kamen’s “IT” Girl 

INVENTION 


Sight unseen, the 
mysterious "Ginger" 
created unprecedented 
speculative drama in 
tech circles. So what's 
behind the curtain? 
Here are the nominees: 


The personal mobility 
vehicle 


The cantilevered Stirling 
cycle machine 


The anti-tipping stair¬ 
climbing mechanism 
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Optical 

Internet 


Some things just seem to be a natural fit for the Internet, Thomas. And Beatnik.com is one 
of them. You've created a way for anybody to work interactively with music and 
sound. From enhancing video games and Web sites to remixing popular songs. 

Of course, the key to making such breakthrough creativity possible is innovative technology. ^ 

Like the optical solutions available from Nortel Networks™ that give the Internet the speed Jr M j0 DT C I 
and capacity that allow people to connect to rich, dynamic content. It s just one more KlCTWCl D 1/ C 

way we’re making the Internet whatever you want it to be. nortelnetworks.com M ? ” 

Nortel Networks, the Nortel Networks logo and the Globemark are trademarks of Nortel Networks. "What do you want the Internet to be?” is a service mark of Nortel Networks. 

©2001 Nortel Networks. All Tights reserved. 
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off" {Yankelovich/Phoensx Home Life) 4 At least 600,000 kids under age 14 (40 percent of them female) visit adult Web sites each month (NetVaiue) 4 More than 5 million US households 

Plumbers Crack the Last Mile 


FIBER OPTICS Could the answer to the 
broadband bottleneck be 
hidden in America’s sewers? Robert Berger 
thinks so. The CEO of CityNet Telecommuni¬ 
cations ( www.citynettelecom.com ), based in 
Silver Spring, Maryland, has embarked on 
a novel scheme to lay fiber-optic cable in city 
sewage pipes. 

“The big problem in connecting buildings 
is how to tackle the asphalt and concrete,” says 
Berger, who founded the company in October 
1999. “You need a clear pathway to buildings 
without ripping up the streets.” 

Today, fewer than 5 percent of the 750,000 
multitenant commercial buildings in the US 
have fiber connections to the high-speed data 
networks that loop through most metropolitan 
areas. Berger, a telecom industry veteran, says 
the sewer idea came to him after a decade 
serving on his local water and sewer commis¬ 
sion. “Sewer pipes are deep and protected, 
and they run into every basement,” he says. 

The company, which is building networks 
in Albuquerque, Omaha, and Indianapolis, 
expects to be in about a dozen cities by year’s 


end. After connecting downtown buildings, 
CityNet will lease the fiber lines to telecommu¬ 
nication carriers. Participating cities will rent 
subterranean space to CityNet and will receive 
up to 2.5 percent of the company’s local lease 
revenues. They’ll also get the fiber-hosting 
sewage pipes cleaned and inspected for free. 

Running fiber-optic cable to a building in 
the traditional dig-up-the-street method costs 
$100,000 to $300,000 and can take up to six 
months. Berger figures that his method can 
cut 60 percent of the time needed for trench¬ 
ing at far less expense. CityNet’s fiber cable 
is laid by robots, known as sewer access 
modules, or SAMs, that look like cylindrical 
vacuum cleaners on wheels. A single SAM 
can lay 400 to 500 feet of cable in a day. 

Privately held CityNet raised $100 million in 
venture funding last year and is about to com¬ 
plete a second round. Its backers say the only 
thing they’re worried about is the company’s 
ability to access public money in the future. 
“CityNet needs to raise significant capital to 
build out its national network,” says Tony Daf- 
fer, a general partner at Palo Alto, California- 


Beating Plows Into 

AGRICULTURE ln Salinas, California,just an 
hour south of Silicon Valley, 
the farmland immortalized by John Steinbeck is 
steadily disappearing to make way for shopping 
centers and tract housing. Yet the region that grows 
80 percent of the nation's lettuce is harvesting 
more crops than ever, thanks to recent production¬ 
enhancing technologies.The latest is the GPS 
tractor, released last year, after nearly a decade 
in the making. 

Mike O'Connor, a graduate student at Stanford 
University's GPS Laboratory ( www.stanford.edu 
/group/GPS), came up with the idea of connecting a 
tractor to the network of 24 GPS satellites in 1994. 
The tractor, thought O'Connor, was an obvious 
candidate for improvement - a large, clunky piece 
of machinery enlisted to do precision planting 
and cultivating. Accuracy is essential for squeezing 
as many rows as possible into a given field and, on 
later passes, to avoid plowing over existing crops 
and underground irrigation systems. O'Connor 
equipped a borrowed John Deere with GPS, rigged 
the tractor to steer itself using the positioning data, 


Market Shares 



and then did a little "field" testing. 

"Every farmer who would see this thing, their 
eyes would light up,"O'Connor recalls. 

Little wonder the farmers were impressed. Better 
plowing accuracy leads to higher yields, since more 
crops can be planted in a field and fewer will be dam¬ 
aged by miscalculation. It also means fewer pesticides 



based Crescendo Ventures, which has $35 mil¬ 
lion riding on Berger’s pipe dreams. “It’s the 
one thing we can’t control.” That and the out¬ 
pouring of jokes he’s forced to endure around 
the office: “My partners keep asking me if 
those crappy connections are up and running 
yet.” - Michael Menduno 


are needed to eliminate weeds. And unlike conven¬ 
tional tractors, the GPS version can be used virtually 
24 hours a day, even at night or in the fog. 

O'Connor took the technology to Menlo Park, 
California-based IntegriNautics ( www.integrinautics 
.com), which in February 2000 began selling the 
Autofarm tractor system - accurate almost to 
the inch - for $45,000 a pop. Already, several com¬ 
petitors, including Australian firm Agsystems, are 
offering GPS tractors of their own. 

"This system turns your worst driver into your 
best driver," says David Bevly, a Stanford grad stu¬ 
dent who's now at work improving the original 
design.The GPS tractor currently tops out at 10 
mph, but because spraying operations are typically 
done at higher speeds (up to 16 mph), Bevly wants 
to make the tractor go faster without sacrificing 
accuracy. He's also added a gyro and radar to sup¬ 
plement the GPS when a ground obstruction like a 
barn or a tree temporarily blocks the signal to the 
satellites. Backup sensors keep the tractor true to 
within about a foot, nearly as precise as a person 
driving the machine could hope to do. - Jenn Shreve 
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Engineers tend to get bored working on cupholders. 


Its what happens when you throw away the drawing board. The worlds first production car to 
combine a super-efficient gasoline engine with an advanced electric motor that never needs to be 
plugged in. Introducing Prius, powered by the revolutionary Toyota Hybrid System. A breakthrough 
in environmental engineering that reduces smog-forming emissions by up to 90%* without compromising 
performance. The amazing Toyota Prius. Part electric. Part gasoline. Pure genius. 

Starting at $19,995. Delivery, processing and handling fee $485. Total msrp $20,480.** 

Visit the new Prius at www.toyota.com/prius or call 8oo-go-toyota. 



® TOYOTA PRIUS 


♦Based on measurements of hydrocarbons and oxides of nitrogen **Based on manufacturer's suggested retail price. Excludes taxes, license, title and other optional or regionally required equipment. Actual dealer price may vary ©2000 Toyota Motor Sales, U.S.A., Inc 


















Blackhat Tricks 

Why would a US Army tank officer turned Sun computer 
security pro leave his servers unprotected? To lure hackers. 
Lance Spitzner founded the Honeynet Project (project 
.honeynet.org) in 1999 to better understand the blackhat 
mindset. The project's first honeynet consists of four 
honeypots - networked computers that are run specifi¬ 
cally to attract hackers. Spitzner and a team of 29 experts 
in programming, forensics, and psychology share their 
findings with the law enforcement and security communi¬ 
ties. Spitzner plans to get three or four more honeynets 
up by the end of the year. "Being a tanker and being a 
security guy are a lot alike," says Spitzner."When I talk 
about hackers, I think in terms of the enemy." 

- Stuart Luman 


MUST READ 


have two or more VCRs wired together for copying tap es {Macrovision) 4 The average business traveler participates in just two frequent flyer programs (OAG Worldwide) 4 13 percent of 


Misfortune Teller 


Florida-based journalist and computer book author Rogers Cadenhead launched Cruel Site of 
the Day ( www.cruel.com ) on April Fools' Day 1996 as an antidote to the chirpy optimism of the 
Cool Site of the Day. Since then, Cadenhead has presented such lowlights as a site where users 
listen to panhandlers'pitches and rate them ( charity.artificial.com ) and a destination that 
documents buses plunging off cliffs ( www.busplunge.org ). Now, with the economy headed 
south, gloom and doom are back in style, and Cadenhead's Cruel Site is booming, with 13,000 
hits a day and a host of imitators like Badlinks and Portal of Evil."I think we've inherited the 
earth," says Cadenhead."This is my life's work. Such as it is "-Sara Miles 


Industry Supermodeler 

Without molecular biologist Leroy Hood, the race to map human genes might 
never have occurred. In the 1980s, he helped develop a high-speed automated 
gene sequencing machine, an integral element of the Human Genome Project 
(see"Hacking the Mother Code," Wired 3.09, page 136).These days, Hood is under¬ 
taking an even more ambitious endeavor: His Seattle-based Institute for Systems 
Biology ( www.systemsbiology.org ) is hoping to build mathematical models for 
how genes, proteins, and other cellular elements work together in complex bio¬ 
logical systems. Says Hood: "The next step is to take this genomic info and really 
understand how the DNA sequence translates and how the organism works." 

The answers, however, won't come cheap. Hood is seeking endowments 
worth about $200 million from private and public donors, including agribusi¬ 
ness and pharmaceutical companies. - Les Shu 
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Web ad banners feature a human face 124/7 Media/fldRelevance/Dynamic Logic) 4 An average American child takes in 38 hours of media per week; a typical adult absorbs about 67 iHenry 





Passion Play 


This Jesus may not be the son of God, 
but he certainly thinks he's God's gift. 
You can find a reasonable facsimile 
of Him on the Web at Jesus.com, the 
personal site of a Northern Virginia 
"creator of intellectual property" who 
looks and dresses like Jesus to attract 
the opposite sex."The women on the 
West Coast really like me," says Jesus, 
as the 27-year-old insists on being 
identified. "I'm thinking about mak¬ 
ing a tour this summer." So, what 
does a golden-haired, blue-eyed fella 
with messianic tendencies look for in 
a woman? Ms. Right should be pre¬ 
pared to give "her world in the 
mutual quest to share the infinite." 
The guy's looking for a miracle. 
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There’s more to an investment than meets the eye. Behind every stock, there is a company. With products. 
And people. Janus scrutinizes the details. Checks out the management. Are they genuine? Tests their products. 



Introducing Janus Fund 2 


Janus 2, a new diversified moderate-risk growth fund in search 
of the world's best companies. Launched: December 29,2000. 


Investment return and principal value will fluctuate and Fund shares, whetitfdeemed, may be worth more or less 
than their original cost. The Fund is designed for long-term investors who can accept die risks of investing' in 
potentially volatile securities such as foreign securities, derivative instruments, non- investment grade bonds, initial' 
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J. Kaiser Family Foundation/Veronis Suhler & Associates) ^ In recent years, 3.6 percent of the fuel used to power vehicles on the nation's highways has come from alternative sources 




Impoverished Display 


A low-quality screen on 
a handheld device that's 
too dinky to be useful. 


Obliteration Application 


Type of copy-protection 
scheme Hollywood 
wants built into future 
digital TVs and recording 
devices that would 
control how often 
content could be copied 
to another machine 
(once, never, et cetera). 


Postcrash Realism 


The bracing sobriety 
that has swept the 
dotcom world, leading 
many to be more 
cautious about their 
choice of projects and 
their techno-utopian 
prognostications. 


Thumb Culture 


Mobile gadget users 
who have become 
unusually adept at using 
tiny phone and two-way 
pager keypads, as well 
as other miniature 
input technologies. 


Weapons-Grade 
Stupidity_ 


Tech-support slang for 
customer intelligence 
that is so low it poses a 
severe hazard to those 
who come in contact 
with it. 

Tip o'the bicorne to 
Mark Frauenfelder, Paul 
McFedries, Jon Payne, 
and Brendan Vaughan. 

- Gareth Branwyn 
(jargon@wired.com) 


Surfer Turf 


ONLINE Just six months ago, three major dot- 

COMMUNITIES com ventures - HardCloud, Bluetorch, 
and the newly launched Swell - were 
, vying for the attention of an estimated 1.7 million surfers 
(the kind who wear wet suits) in the US. Since then, Hard- 
Cloud has done the dotcom glub glub , and Bluetorch has 
slashed its online staff from 40 to 3. Swell, however, is 
riding a monster wave, logging 10 million pageviews per 
month from more than 600,000 users. 

Such loyalty is rare among this bunch, generally a skep¬ 
tical lot. “Surfers can smell a rat; their bullshit meter is 
pretty high,” says Swell CEO Jeff Berg. 

Swell ( www.swell.com ) has managed to live up to its 
name by staying focused on what the Web does best: 
presenting data-rich, up-to-the-minute information its 
audience values - in this case, where the best waves are 
breaking. It does this by drawing on data from weather 
satellites as well as video cameras positioned at key 
beaches. The site currently monitors 50 surf spots world¬ 
wide, and expects to stream 100 locations by the end of 
the year. 

Prior to launching its surfing operation in October, San 
Juan Capistrano, California-based Swell - which also runs 
skateboarding and snowboarding sites - upped its cred by 
acquiring the popular Surfline, cofounded by 48-year-old 
Sean Collins, whom Surfer magazine dubbed “one of the 
25 most influential surfers of all time.” 

Surfline began in 1985 as a call-in service that offered 
reports and forecasts for the California coast; it went 
online in 1995, and eventually added streaming video 



from more than two-dozen surfcams to illustrate local 
reports. It became a staple for serious boarders, who 
registered their favorite breaks and received email alerts 
whenever killer waves were headed their direction. 

Swell is now pushing the technology envelope further 
with innovations such as HAL, a proprietary software pack¬ 
age that lets the site crunch weather data and ocean-floor 
topography to provide surf forecasts for underreported 
areas outside the US. 

Collins figures going international makes sense, because 
no matter where they are, surfers always chase the best 
waves. “From using satellites to stringing Tls onto beaches,” 
he says, “it’s all in the name of surf.” - Micah Abrams 


Searching for the Language of Life 


STANDARDS Geneticists may have finally cracked the 
mother code, but they're still stumped 
over how best to share the information.There's no standard 
format for creating and storing gene data. 

"This is a huge problem that needs to be sorted out," says 
Rich Rava, chief technology officer at Affymetrix in Santa Clara, 
California, a leading maker of DNA microarrays. (See "Biopoly 
Money," Wired 8.06, page 279.) "Even inside companies, people 
have so many dissimilar data sets that they're having trouble 
giving wide access internally." 

What's needed is a common markup language, like HTML 
Several groups in the US and abroad are vying to create a 
standard based on extensible markup language (XML). One 
contender, gene expression markup language (GEML), got a 
boost in December when the scientific journal A/oft/rejoined 
a consortium of companies and research institutions that is 
working to refine it. 

Nature's move, however, hasn't settled the matter. In fact, 


it may have stirred a backlash against GEML's creator, Rosetta 
Inpharmatics [www.rii.com), a Kirkland, Washington, bioinfor¬ 
matics firm. 

The National Center for Biotechnology Information 
[www.ncbi.nlm.nih.gov), which hosts GenBank,an official 
repository for the Human Genome Project and other gene¬ 
sequencing efforts, prefers a slightly different approach. 

NCBI is working with the European Bioinformatics Institute, 
Stanford University, and other academic centers on a rival 
standard, known as microarray markup language (MAML). 
Both the MAML and GEML camps have submitted their pro¬ 
posals to the Object Management Group, which is oversee¬ 
ing the standards-defining process. 

Ultimately, the issue might be settled by the evolution of 
XML itself. The World Wide Web Consortium and others want 
to make XML more flexible by adding a layer of schemas, which 
could have the effect of breaking down the divisions among 
conflicting formats. - Tom Abate 
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WHY A BARTENDER IN SOHO 

SHOULD BE CONCERNED WITH THE POTATO HARVEST 


IN POLAND. There is only one luxury potato vodka in the world: Chopin Vodka. Made frorji the Stobrawa potato, 
it has a round, full character with a smooth, clean finish. It is crafted ajpbrding to a 500-year-old traditionfind distilled four times 
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such as ethanol (US Genera! Accounting Office) ^ 31 percent of people who frequently talk on their cell phones while driving favor a ban on the practice (Gallup Organization) 


Fun and War Games 


SUPERCOMPUTERS Is Saddam Hussein’s 
latest weapon of 

mass destruction really the Sony PlayStation 2? 
In December, the online news site WorldNet- 
Daily.com, citing a secret Defense Intelligence 
Agency study, reported that 4,000 PS2s had 
been acquired by Iraq and possibly bundled 
together as a supercomputer with military 
applications. 

Sony and the US Customs Service say there’s 
no evidence any PS2s were shipped to Iraq. But 
even if Iraq has a warehouse full of Emotion 
Engines, turning them into a supercomputer 
is no simple hack. 

First, each PS2 would need to be converted 
to a general-purpose workstation by installing 
another operating system - Linux, say, or 
NetBSD. Then the 300-MHz, 128-bit coproces¬ 
sors would have to be reprogrammed and all 
the machines networked to enable the parallel 
processing that makes supercomputers super. 
This would be possible, notes David Schwoe- 
gler, spokesperson for Lawrence Livermore 
National Laboratories, “but incredibly difficult.” 

Even then, 4,000 linked PS2s would be 
something shy of a true, massively parallel 
computer - yet plenty powerful. They would 


probably be capable of executing at least 1.2 
trillion instructions per second, enough juice 
to simulate nuclear detonations, visualize bio¬ 
logical or chemical processes, or engage in 
advanced weapons design. 

If Saddam really were to build a supercom¬ 
puter on the sly, he’d probably rely on hard¬ 
ware he already owns - starting with the 225 
PCs the UN Sanctions Committee allowed 
Iraq to buy last year, after ordering that the 
machines’ chips be downgraded from Pentium 
133s to 486s. The Iraqi leader would need only 
to install off-the-shelf network cards in each 
machine, connect the PCs to a hub, and per¬ 
form a little creative programming to build a 
supercomputer. “It’s really pretty simple,” says 
Philip D. Heermann, a computer scientist at 
Sandia National Laboratories. One 486 chip, 
he notes, has more computing power than US 
scientists had when they developed the first 
atomic bomb. 

As for the PS2s, if Iraq did acquire any, 
the reasons are probably less sinister, suggests 
Richard Bulliet, a history professor at Columbia 
University’s Middle East Institute. “My guess,” 
he says, “is that they’re a perk for Saddam’s 
inner circle.” - Jeremy Hay 



Plain, Buttered, or Huge? 

EDIBLE Techonology has brought us many breakthroughs over the years - 
PHYSICS global communications, cloned monkeys, artificial hearts - but 
few have been as delicious as Daniel Hong's recent creation: 
giant popcorn. 

Hong, a physics professor at Pennsylvania's Lehigh University, thinks so. He 
says that experimenting with how to make corn kernels pop - and pop bigger 
is a great way to teach advanced physics concepts. Popping occurs because 
the moisture inside the kernel turns to vapor, rupturing the shell and turning 
the corn inside out - a process known in engineering as the fracture problem. 
When the surface pops, it becomes rough - an example of pattern formation. 
There aren't many physics experiments in which the end result is edible."The 

public can easily relate to this problem," 
says Hong, who is trained as a theoreti¬ 
cal physicist."Everyone likes popcorn." 

For his experiment, Hong placed 
kernels inside a glass vacuum cham¬ 
ber, pumped out some of the air, and 
then placed the chamber in a micro- 
wave. The difference between the 
moist, high-pressure interior of the 
kernel and the low-pressure air sur¬ 


rounding it allowed the corn to pop far beyond its normal size. (A paper detail¬ 
ing Hong's work can be found at xxx.lanl.gov/abs/cond-mat/0005360.) 

But the road to jumbo popcorn is paved with broken glass. Hong's theory, 
based on some standard equations of thermodynamics, predicts that to give 
popcorn x times more volume, all that's required is to reduce the pressure in the 
cooker by a factor of x to the power of 1.3. Hong believes that by reducing pres¬ 
sure by a factor of 20, he could produce popcorn at least 10 times the size of 
today's largest kernels. So far, he's enlarged popcorn two to three times the 
normal size and shattered a lot of glass chambers. 

Since Hong started creating the monster corn, a Chicago-based company, 
which he declines to name, has expressed interest in his scheme. Hong says 
larger popcorn could change the landscape of American snack foods - but not 
all industry types are enthusiastic about Hong's work. 

"It's like any food product, like a fine piece of steak that may look very good 
on the outside, but when you cut into it, it may be tough, grainy, and chewy," 
says Tom Elsen, head of the marketing department at American Pop Corn (mak¬ 
ers of Jolly Time) in Sioux City, Iowa."Bigger, in the popcorn business, is not 
necessarily better." 

But Hong is a man on a mission, chasing a hot, buttered dream. 

"I can't say at this point how big the popcorn can go," he says."Nothing is 
impossible." - Stuart Luman 
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Have you answered more 
than 10 questions today? 

If so, then you’re a 
project manager. 


The workplace is more demanding than ever. And to 
make it even more challenging, you’re responsible for 
managing a multitude of complex tasks. So, whether 
you consider yourself to be one or not, you’re a project 
manager. You’re expected to create products or services 
rapidly and on a budget, no matter how quickly the 
business environment changes around you. That’s why 
Microsoft® Project 2000 is filled with flexible tools for 
scheduling, organizing, analyzing, and reviewing all 
kinds of tasks and projects. It’s also optimized with 
features that automatically update information, manage 
resources, and let users work collaboratively across an 
organization. Which in turn helps you answer all those 
questions. And answer them quickly. To find out more, 
visit microsoft.com/project or go to Internet Keyword: 
Microsoft Project. 
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Chris Wireman lives by the code, “better safe than sorry.” So it probably comes as no 
surprise that he installs WorldCom’s IP VPN Services all over the world. 

The fact is, no other single company can provide better reach and performance than 
WorldCom f M We own and operate one of the world’s largest IP infrastructures. Which lets 
us give our customers the reach and efficiency of a public network with the performance 
and security of a private network. 

Not that size is everything. Because we also employ the kind of encryption and identity 
verification technologies that make your data virtually hacker-proof. 

Want to know more about Chris’s favorite technology? 

Don’t worry. It’s not a secret. Just visit us at www.worldcom.com 
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Spincircuit Industrial designers use this XML-based 
collaboration portal to load their CAD software with an up-to- 
date inventory of parts and specifications, and to share works in 
progress. Parts suppliers are beginning to push subcontractors 
to adopt XML for complete supply-chain management. 
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SpinCircuit Activeparts Portal 


Avnet 
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tration by XPLANE ( www.xpiane.com) 


Sources: World Wide Web Consortium ( www.w3.org/XML/1999/XML-in-10-points ); IBM {www.ibm.com/xml); 
Hewlett-Packard ( e-speok.hp.com);le\\me Networks {www.tellme.com);Jerra Lycos ( hotbot.lycos.com ); 
Epicentric ( www.epicentric.com ); Bekins {www.bekins.com/tools/tools.html); GetThere ( www.getthere.com) 
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GetTHere Extensibility allows business travelers to browse airlines, 
hotels, and car rental agencies, then reserve complete itineraries.Their 
choices can be reviewed by a company travel officer prior to booking. 
The coup d'app:The service connects to IBM expense-report systems 
to print all the necessary paperwork. 


iMove.com XML gives anxious 
house hunters the ability to collect 
custom quotes from movers, then 
make their final choices. 
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to handle my investments. 
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' Unlimited Advantage Is a brokerage service appropriate for investors who are interested primarily in securities transactions other than buying eligible mutual funds and underwritten offerings. If is 
not for day trading or other excessive securities or option trading activity. Prospectus and account limitations apply to mutual fund transactions. Minimum annual fee $1,500. Additional fees and 
expenses may apply, such as for purchases of underwritings including equity, debt and market-linked investments created by Merrill Lynch. Merrill Lynch and its Financial Consultants will earn 
additional compensation on such underwritings. Merrill Lynch research is available to a!! clients, as is FC advice (other than for ML Direct). Financial planning products are available separately from 

Merrill Lynch. Certain restrictions apply. Some services not available for certain accounts. See client agreement for more information. 

Banking services provided by licensed banks or trust companies. MLPF&S is a registered broker-dealer and is not a bank or trust company. The CMA account is not a bank account. Non-deposit 
investment products offered through MLPF&S are not FDIC-insured, are not guaranteed by a bank, and may lose value. 
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Merrill Lynch and Unlimited Advantage 


> CONSULT 

a personal Financial Consultant helps you: 

- identify your goals 

- access retirement, trust and mortgage specialists 

- identify specific investment strategies customized to your needs 

- tailor asset allocation to your risk tolerance 

- gain philanthropic advice 

> PLAN 

personal financial plan including: 

- retiremen t planning 

- wealth transfer strategies 

- tax management strategies 

- college tuition forecasting and planning 

> INVEST 

- through your Financial Consultant , online or by phone 

- no commissions on most transactions 

- no individual account charges 

- trading in stocks, bonds and mutual funds 

- 2417 access to your accounts 

- research updated daily from highly ranked analysts 

- Morning Call Report notes 

- streaming video, audio and live Web events 

- equity and fixed income sector analysis 

> BANK 

- CMA® account with unlimited check writing 

- online bill payment, funds transfer and direct deposit 

- CMA® Visa ® Signature SM card featuring a rewards 
program allowing you to earn a point for every eligible 
dollar you spend 


A SIMPLE FEE. A SIMPLER LIFE. 


You. Your Financial Consultant. And a host of financial services. There’s no denying that money makes 

things easier, but it can complicate life as well. The Unlimited Advantage* brokerage service from Merrill Lynch can simplify yout 
financial life. It starts with a Financial Consultant, who puts all of Merrill s vast global resources in front of you, including access to one of 
the world’s most honored research teams. No matter what you re faced with — a retirement to plan, options to exercise oi capital gains 
to manage — your Financial Consultant will help you determine strategies that benefit every single area of your financial life. All this, 
including no individual account charges and no per-trade commissions on most transactions. So you can consult. I lan. Invest. And 
bank. Unlimited Advantage brings it all to you for a simple fee. Which means we all share the same goals — to build on your success and 
give you a little peace of mind. 


Contact your Merrill Lynch Financial Consultant or call 

1 . 800 .MERRILL or visit askmerrill.ml.com 


Be bullish 
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IV MY GLOW BUNNY 

Genetically modified objet d'art? Crime against nature? Transgenic 
protein machine? The inside story of how a reengineered rabbit named 
Alba became the center of an intercontinental tug-of-war. 

By Christopher Dickey 


E duardo Kac has come to Paris to get his bunny back. The 
Brazilian-born, Chicago-based conceptual artist put him¬ 
self on the map of global curiosity last summer when he 
announced that he’d created - in the name of art - a trans¬ 
genic rabbit that glowed green under blue light. Of course, 
he hadn’t done the technical work. As he described it, he’d 
“commissioned” the bunny from top researchers at France’s 
Institut National de la Recherche Agronomique, an organiza¬ 


tion of 8,600 people scattered among agricultural research 
centers around the country. INRA technicians took green 
fluorescent protein from the little Pacific jellyfish Aequorea 
victoria , and spliced it into the genes of a rabbit zygote. The 
resulting bunny, which Kac called Alba, was to be shown at 
an exhibition of digital art in the Provencal city of Avignon 
in June 2000. Kac (pronounced Katz) was going to create 
a small living room in one corner of the show and demon- 
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strate what it would be like to have a green- 
glowing rabbit as a pet. And then he was 
going to take Alba home to his wife and child 
in the Windy City. 

But on the eve of the exhibition, the then- 
director of INRA, Paul Vial, suddenly said 
no. He didn’t really say why. Didn’t have 
to. His people made the rabbit. His people 
funded it. His people would keep it. The 
organizers of the Avignon show denounced 
what they called disguised censorship. Kac 
returned, bunnyless, to Chicago. And the 
legend began to grow. “CROSS HARE: HOP 
AND GLOW MUTANT BUNNY AT HEART OF 
CONTROVERSY OVER DNA TAMPERING,” read 
the headline in The Boston Globe last Sep¬ 
tember. The wires picked up the story. So 
did ABC News and The Washington Post. 
Half-amused, half-horrified, the general 
public was presented with the implications 
of what Kac called “transgenic art.” What 
would be next? Blue horses? Vermilion 
cows? Prada poodles? Vuitton pugs? 

Like many a strange tale, Alba’s story was 
widely read for a day or two, then widely 
forgotten. But Kac is determined to keep 
Alba alive in the public imagination, and 
eventually to take his rabbit home. She is 
a political victim yearning for liberation, a 
slave to bureaucracy awaiting emancipation. 

When I hooked up with Kac this winter, 
he had returned to Paris to mobilize support 
among his peers in the field of high tech art. 
He was exhibiting recent work, speaking at 
conferences at the Sorbonne and the Ecole 
des Beaux-Arts, appearing on local TV pro¬ 
grams, and giving interviews to the press. 

He was also planning to rally the populace. 

Kac is a PhD research fellow at the Centre 
for Advanced Inquiry in Interactive Arts at 
the University of Wales. He’s an assistant 
professor of art and technology at the School 
of the Art Institute of Chicago, he has won 
numerous awards and grants, and his work 
is in the permanent collections at MoMA in 
New York and the Museum of Modern Art 
in Rio, among others. But, he assured me, 

“I’m not a geek who spends all his life in 
front of a computer.” 

Time to take the Free Alba campaign to 
the streets. And the next thing I know, Kac 
is putting up posters all over the Left Bank 
and Montmartre. Each shows a photograph 
of him holding Alba in his arms. At the top, 
they have different words on them: Religion , 


Media , Ethique , Art , Science , Famille. 

One of the first posters goes up on the 
boarded window of a restaurant just across 
from the entrance to the Ecole des Beaux- 
Arts. A street sweeper wearing the uniform 
of the Paris sanitation department - Day- 
Glo-green coat and trousers, green plastic 
broom, green handcart - stops to see what’s 
going on. Kac explains. The sweeper nods 
sagely. “C’est bien, c’est bien, c’est bien ,” he 


an easel, then takes another swig of his 
Kronenbourg 1664. “In fact, I didn’t under¬ 
stand anything you said,” he says, taking 
another look at his opus and glancing at 
his drinking buddies for approval. “It’s 
nice, no?” There’s a hint of belligerence. 
“It’s Dr. Frankenstein, isn’t it? It’s Brazil¬ 
ian? It’s not one of the descendants of that 
old Nazi who cobbled together clones, is 
it?” Alba as one of Josef Mengele’s boys 


The public was half-amused, half-horrified."You 
say you're an artist. Where's the art? You create 
life. You are God. There! You are Dr. Frankenstein." 


says. “ Transgenique, c’est Tavenir!” Trans- 
genics, it’s the future! Kac, oblivious to 
blue-collar irony, is overjoyed by this 
initial reaction. 

A couple of days later, Kac is still at it. 

We wander up the rue du Depart, past the 
Gare Montparnasse, and into a street fair 
of schlock art. Kac puts up an Alba FAMILLE 
flyer among a collection of graffiti-covered 
political posters. He’s watched by a bunch 
of guys who’ve been drinking beer in a stall 
that features driftwood sculptures. 

One of the men, who identifies himself as 
“the artist Christophe,” asks Kac whether 
he’d mind if he drew a little graffiti on the 
poster. Kac says sure, and stands to one 
side, explaining where he’s from and what 
he’s doing, and that this is the transgenic 
rabbit he created and wants to take home. 
“Ah, c’est magnifique ,” says Christophe, 
concentrating on his graffiti: a rough scar 
across Kac’s forehead, a twisted smile on his 
face, and bolts protruding from his body. 

The reference to Frankenstein is unmistak¬ 
able - but Kac doesn’t get it. Taking the 
spindly bolts for arrows, he concludes that 
Christophe “made me into Saint Sebastian,” 
the oft-painted saint who was skewered by 
the shafts of his enemies. But Christophe 
isn’t finished. He’s drawing garters and 
fishnet stockings on Alba. And a dialog bal¬ 
loon, with a lone question mark inside, 
coming out of Kac’s mouth. 

“Why the question mark?” asks Kac. 

“It’s ‘why,’” says Christophe. 

“It’s ‘why’? Why not?” says Kac. 

“Exactly,” says Christophe. He steps 
back to examine his work as if it were on 
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from Brazil. Now there’s a thought. 

But Kac is missing this. Christophe 
raises his voice. “And its prick, is that 
fluorescent, too?” Transgenic transgender¬ 
ing. “I mean, what the fuck do you do with 
that rabbit there? What about the suffering 
it feels? And where’s the art in this? You 
say you’re an artist. Where’s the art? 

You create life. You are God. There! You 
are Dr. Frankenstein.” 

Kac starts to talk about the long history 
of breeding animals, saying it took 50,000 
years to create the domestic dog of today. 
But Christophe clearly doesn’t give a shit. 
He’s looking around for another can of 
Kronenbourg. 

“Well,” says Kac, “that’s enough discus¬ 
sion with the man on the street.” 

“A fluorescent dog! That would be great!” 
shouts Christophe as we walk away up 
the hill. 

hen I started emailing Kac to arrange 
our meeting, I was thinking maybe 
we’d spend dawns in the French country¬ 
side, casing the hutches where Alba is 
confined. I vaguely imagined us wearing 
black balaclavas and gloves as we crept 
among the cages in search of Kac’s long¬ 
eared opus glowing in the night like 
electric lettuce. Then I saw the flashed 
snapshot that appears on Kac’s Web site 
and his posters. The artist is standing in 
front of some hideous brown geometric 
wallpaper, his face as radiant as a proud 
father’s in the delivery room. Alba looks a 
little puzzled, but placid. And white. In the 
one bit of documentary evidence Kac has 
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for his claim on the luminous rabbit, she’s 
quite white. With pink eyes. No hint of 
green; no suggestion of a glow. 

Deep in the Alba literature on the Web 
site, there’s an explanation. “Alba is not 
green all the time. She only glows when 
illuminated with the correct light. When 
(and only when) illuminated with blue 
light (maximum excitation at 488 nanome¬ 
ters), she glows with a bright green light 
(maximum emission at 509 nanometers).” 
But why was another online photo of Alba 
so obviously tinted green, conveying the 
idea of a glowing rabbit instead of the actual 
glow? More disturbing, it seemed that INRA 
had a slightly different take on her creation. 
For them, the bunny wasn’t art - she was 
just one among many green fluorescent pro¬ 
tein specimens. The organization’s chief 
researcher had been quoted as saying that 
“ Alba’ doesn’t exist. For me, it’s rabbit 
number 5,256 or so.” 

Kac’s glowbunny project felt at once 
wildly imaginative and vaguely fraudulent. 
Who was this bunnyman from Brazil? And 
what did this transgenic rabbit really 
represent? Did she mean anything at all? 

At the University of Paris’ Archiving as 
Art show, where we first met, Kac was 
dressed entirely in black: rumply turtle¬ 
neck, rumply jeans. His hair was short 
and curly, cut high on his forehead like 
a Roman emperor’s. He was watching 
a video of himself projected over a framed 
syringe that bore the most lethal-looking 
needle I’d ever seen. Beside it was a little 
plastic pill. The display was part of an 
installation called Time Capsule. The pill 
was a microchip, and one day in 1997, 
live on Brazilian TV, Kac had injected 
the thing into the flesh above his ankle. 

“The syringe is the one I used,” he said, 
his voice a mix of self-satisfaction and 
surprise. “The microchip on the wall is 
of course a replica, because the original 
is still in my leg.” 

In a short book on Kac’s work, Eduardo 
Kac: Telepresence, Biotelematics, Transgenic 
Art (on the cover of which the bunny- 
hugging snapshot has been retouched in 
Day-Glo green), art critics offer their opin¬ 
ions of his installations and performances. 
This is what Christiane Paul, a curator at 
the Whitney Museum of American Art, had 
to say about the monstrous syringe and the 


microchip: “Kac’s radical approach to the 
creation and presentation of the body as 
a wet host” - yuk! - “for artificial memory 
and 'site-specific’ work raises a variety of 
important questions that range from the 
status of memory in digital culture to the 
ethical dilemmas we are facing in the age 
of bioengineering and tracking technology.” 

The questions that interested me were a 
little less transcendental. “Where’d you get 
the chip, Eduardo?” I was thinking he had 
the thing elaborately constructed in part¬ 
nership with some high tech lab, and that 
there was a message of far-reaching signifi¬ 
cance buried deep within. You know, like 
a time capsule. 

“I bought a pack of five,” he said. 

“Oh,” I said, feeling a shiver of apprehen¬ 
sion about misapprehensions. “A pack 
of five?” 

Sure. There was nothing really special 
about the time-capsule chip. It’s an ID made 
for tagging pets, livestock, and endangered 
species. It can be scanned electronically, 


like an embedded barcode. Kac just latched 
onto the technology - bought a pack of five 
(for about $50) - and made it part of his art 
by making it, well, part of him. He even 
registered himself online with Identlchip 
as the owner of his body. The form is repro¬ 
duced in his book: 

Animal Identification: Chip Number 026109532 

Call Name: Eduardo Kac 

Date of Birth: July 03,1962 

Registered Name: Eduardo Kac 

Species: Other 

Breed: Human 

Sex: Male 

Spay/Neutered: NO 

And so on. 

This world of Kac’s is about making con¬ 
nections - some logical, many not - in the 
name of art. It’s supposed to be high con¬ 
cept, about metaphor. It is not supposed 
to be about hanging things on a wall. 

Except that there are things hanging on 


the wall in Kac’s installation. There’s the 
framed syringe. There are also sepia pho¬ 
tographs - the kind taken with a Brownie 
camera between the two world wars - of 
a woman in her late twenties or thirties. 
“These are actual photographs of my grand¬ 
mother,” he says. Her name was Perla 
Cukier (Pearl Sugar). She left Poland in 
1939, a Jew fleeing the Nazis, and joined 
Kac’s grandfather, Perec Przytyk, in Brazil. 
Their daughter - Kac’s mother - married 
early and divorced quickly, then remarried 
and left Eduardo with her folks. “I was raised 
by my grandparents,” says Kac, looking at 
Perla’s picture. “She was particularly influen¬ 
tial in my life.... As a child, the world that 
you know is obviously circumscribed. That 
is, grown-ups are always telling you no. 

The contrast between other adults and the 
world they let me develop, and her, and 
the world she let me develop, was so great.” 

One of the little sepia squares shows Perla 
astride a motorcycle on a tree-lined lane 
in 1930s Poland. Her confident smile is the 


most arresting image in the installation. 
“Her part of the family did not survive,” says 
Kac. “These are analog memories that I 
internalized,” he says. “This celebrates the 
lives that could have been.” 

“She was from Warsaw,” he adds. “So she 
would have gone to Auschwitz.” When it’s 
scanned, he tells me, the ID chip in his leg 
displays a number. Like the tattoos at 
Auschwitz. The elegant literalness of this 
connection is almost an embarrassment to 
Kac in his role as a professional spinner of 
conceptual jargon. But there is something 
here that sheds light on the rabbit that 
glows in the dark. It is Kac’s obsession 
with “otherness,” with the way we treat 
the strange and the alien. Could it be this 
bunny is really a Maus? 

K ac has got this thing about animals. He 
wants to get inside of them, he wants, in 
his way, to he them and to share the experi¬ 
ence via his Web site. He draws heavily on 
the work of Chilean biologist and philoso- 


Before Alba, Kac's obsession with "otherness" put 
an ID chip in his leg, like a tattoo from Auschwitz. 
Could it be this bunny is really a Maus? 
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pher Humberto Maturana, who talks about 
creating “consensual domains.” In one of 
Kac’s installations, Rara Avis , a bright-red 
robotic macaw sits on a branch in an aviary 
amid dozens of drab sparrows. Using a 
headset, you see through the macaw’s cam¬ 
era eyes, and when you turn your head, so 
does the macaw, so that you’re interacting 
with the other birds. In a cave in the Rotter¬ 
dam zoo, Kac constructed what he calls his 
batbot, which makes bat sounds while sur¬ 
rounded by 300 real Egyptian fruit bats. 
“When you put on the [batbot] headset,” he 
tells me, “what you saw was a visualization 
of dots moving in and out of a circle repre¬ 
senting those fleeting moments of mutual 
awareness” between the dangling robotic 
bat, which was you, and the living bats in 
the cave. “So there was a moment when we 
got closer to that only mammal that flies.” 

“Don’t psychoanalyze the work,” says Kac. 
But why not? The more closely you look at 
the technology itself, the less impressive it 
is. The bird and bat robots are probably less 
sophisticated than a Furby. The time cap¬ 
sule is nothing but an Identlchip. Even 
Aequorea victoria’s green fluorescent pro¬ 
tein is nothing very extraordinary. GFP is 
widely marketed through scientific supply 
catalogs for use in various kinds of bio¬ 
chemical research projects. (This January, 
researchers in Oregon used it to create the 
first genetically engineered primate, a baby 
rhesus monkey - minus the glow.) 

Kac may quote the impenetrable Matu¬ 
rana and cite Hungarian artist Laszlo 
Moholy-Nagy as his inspiration, but it’s 
probably more relevant, and certainly more 
revealing, to know that Kac - whose great¬ 
est theme is mutation and whose greatest 
works are mutants - grew up reading 
X-Men comics. 

The next day, as we talk in Cafe Le Select 
on Boulevard Montparnasse, a couple of 
small dogs saunter by. Kac watches them 
closely, almost covetously. One is a black- 
and-white wirehaired Jack Russell with 
star-quality cuteness. “A good potential GFP 
dog,” I suggest. In 1998, Kac announced 
a plan to make a GFP K-9, but he couldn’t 
find anyone to do it. Now, he thinks he 
might have found a lab in California that 
can take on the job. 

“I’m looking for dogs,” says Kac. “But 
I’m looking for a hairless dog.” 


A GFP Mexican hairless? 

Kac nods. The Aztecs used them on cold 
nights around Tenochtitlan as living, pant¬ 
ing, licking hot-water bottles. A very weird 
breed - they’re newbornlike, with almost 
all the skin exposed. But, since only living 
cells express GFP, hair doesn’t glow, so 
the less fur the better. How perfect: the 
progeny of a bizarre canine race, bred by 
the earthly but alien culture of the Aztecs, 
combined with a jellyfish protein to make 
a mutant pet for the Chicago family of an 
American, Brazilian, Polish, Jewish, atheist 
artist-professor. 

And then I remember something Kac said 
the night before, when we were talking about 
his indulgent grandmother. Was there any¬ 


cal and social environment he’s dropped 
into. Europe is in a panic over mad cow 
disease, spread by the practice of feeding 
living cattle the processed remains of dead 
ones. Scientists said that inducing cow canni¬ 
balism was OK. Now they’re saying bovine 
spongiform encephalopathy in hamburgers 
could lead to brain-rotting Creuzfeldt-Jacob 
disease in humans. Both BSE and CJD have 
appeared on the Continent. All this is feed¬ 
ing, as it were, a deep current of anti- 
scientific sentiment in Europe. France, in 
particular, is still reeling from the 1980s 
scandal over HIV-tainted blood that was 
pumped into thousands of hemophiliacs 
because the government refused to use an 
American test to screen the blood supply. 


There's suspicion that the rabbit is a front - 
a cuddly Trojan horse - for multinationals 
trying to foist GMOs on the European public. 


thing she ever denied him? “I did ask for a 
dog,” he says. But she’d never agreed to it. 

Eduardo, have you ever owned a dog? 

“Well, no, but I am looking forward to ... 

I mean, my wife grew up with four dogs.” 

But you don’t actually have any pets? Kac 
shakes his head. “My last name is Kac and 
the three of us are allergic to cats. But my 
daughter loves dogs.” 

For the moment, however, there’s Alba. 

What Kac keeps saying is that the work 
of art is not the rabbit; the work of art lies 
in creating the debate around the rabbit, 
and bringing the bunny home to live with 
Ruth and 5-year-old Mimi. “I didn’t want 
it to be an experiment,” he says. “The kind 
of interaction that would be real was 
important to me.” 

K ac holds up a piece of paper with a list of 
appointments on it. “This is my interven¬ 
tion plan,” he says. “I’m developing this 
action on many fronts: to tell my story 
directly, to gather support from people who 
are influential, to mobilize opinion to liber¬ 
ate Alba.” But he’s not planning any visits to 
INRA, or any meetings with people there. 

“I can’t drop in from America and tell the 
French how to operate,” he says. 

He is right about that, certainly. But Kac 
seems almost entirely unaware of the politi¬ 

□ 4 


The French people blamed their politicians 
and their scientists (only three or four 
minor officials paid any penalty), and they 
blamed the United States because, well, 
because it was there. Spite is more impor¬ 
tant than right when it comes to anti- 
American reactions among the Gauls. This 
special bias is also reflected in the raging 
debate over genetically modified foods, 
which are seen as part of a plot to globalize 
American big-money science. 

Into the middle of all this comes Eduardo 
Kac with his GFP bunny. No wonder the 
reception he’s getting isn’t altogether friendly. 

Though the French hold artists in higher 
esteem than politicians, scientists, or CEOs, 
there is clear suspicion that the bunny is a 
front - a kind of cuddly Trojan horse - for 
multinationals trying to foist genetically 
modified organisms (GMOs) on the Euro¬ 
pean public. When Kac gives his lecture at 
the Sorbonne, a ponytailed young man in 
an orange turtleneck wonders about what 
he calls “transference” from the scientific 
to the artistic realm: “Isn’t it bothersome 
that an artist can promote genetic manipu¬ 
lation, given that scientists are under much 
more control?” 

Again and again Kac is asked to comment 
on a recent paper, “Notes on the Human 
Zoo,” by the German philosopher Peter 
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Sloterdijk, which defends the idea that the 
human race can be improved by scientific 
means. In other words, by eugenics - or 
transeugenics. It’s not a great technological 
or even ethical leap from trying to prevent 
hereditary diseases to trying to build better 
immune systems, and from there to making 
people stronger, or more intelligent. Dr. 
Frankenstein had an idea like that. So did 
Dr. Mengele. And if Kac can create a special 
rabbit in the name of art, why not create a 
special human? 

“No,” Kac says emphatically. “If I would 


do something with a human being, then 
I would be the father. And I do not believe 
it’s all the same. It’s an issue of difference.” 
He pauses for a moment and a mischievous 
smile lights his face. “But people do often 
come to me in these lectures and say, ‘You 
know, I would like to glow.’ ” 

After days of listening to Kac expound, 

I start to think that Alba is fewer than six 
degrees of separation from every major 
issue of our time. No small achievement in 
a work of art. But one of the criticisms lev¬ 
eled at the GFP bunny by Kac’s colleagues 


□ 5 


in Paris and by academics visiting his Web 
site is that the rabbit wasn’t created by the 
artist, but appropriated by him. 

When I ask whether this is true, Kac 
expounds on the history of appropriation. 
“Artists have always borrowed from each 
other’s work,” he says. “But when you say 
appropriation in art, that’s not quite what 
you mean.” He points to Marcel Duchamp’s 
1917 presentation of a urinal as a work 
of art. Fountain , Duchamp called it. And 
appropriation was born, affecting every¬ 
thing from pop art to musical sampling. 

Kac doesn’t smile at the idea of Alba as 
a urinal. “It’s very important to distinguish 
my work from that. My work is not about 
appropriation; it’s about creation.” 

Kac has never said that Alba was the first 
transgenic rabbit, or even the first to receive 
a GFP graft. But he doesn’t think any other 
rabbits glow like his does. And he is sure he 
commissioned this one. 

Is he saying this was the first rabbit 
created in the name of art? 

“Oh, there’s no doubt about it,” he answers. 

K ac left Paris on December 13, no closer 
to winning Alba’s release than when 
he arrived. And I was no closer to meeting 
either the elusive bunny or Louis-Marie 
Houdebine, the man credited with her phys¬ 
ical creation. As director of research into 
biological development and biotechnology 
at INRA’s center in Jouy-en-Josas, Houde¬ 
bine is one of the country’s leading propo¬ 
nents of GMOs. After several phone calls to 
him went unreturned, I tried an end run: I 
went to visit one of Houdebine’s colleagues, 
Brother Jacques Arnould - author of the 
anti-creationist book God, the Ape, and the 
Big Bang - who had appeared on a brief 
television debate with Kac. 

An influential figure in the French sci¬ 
entific establishment, Arnould is a Domini¬ 
can friar who works at the National Center 
for Space Studies. He explained that Houde¬ 
bine and his higher-ups at INRA wanted to 
control the message at a time when they’re 
under enormous pressure - politically, 
financially, and emotionally. 

“They are very sensitive,” he told me. 
“They are all a little crazy, the researchers. 
You know, they say a researcher’s occupa¬ 
tional disease is to become mad. And it’s not 
only a joke.” Now there was the risk that 
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their world could fall apart. “You spend 
20 years in research trying to improve agri¬ 
culture and suddenly you discover that all 
your work is condemned, that you’re 
blamed for mad cow, that genetically 
modified organisms are feared.” Lifelong 
projects can die, said Arnould, “because 
they’re not loved anymore.” The passion to 
pursue them, and the funding, disappears. 
Arnould continued: “I think the researchers 
of INRA are afraid that they wouldn’t be 
loved anymore. There’s a need to be loved, 
a fear of not being loved. We think of that 
as natural with an artist, but it’s the same 
with a scientist.” 

I said I understood and sympathized. 

That same afternoon, whether prompted 
by Arnould or not, Houdebine returned my 
phone calls. A few days later, I was at the 
gates of the INRA center in Jouy-en-Josas, 
about 30 minutes southwest of Paris. 

The setting was beautiful and bucolic, 
on the outskirts of the little village that 
gave the world the famous fabric, printed 
with beautiful and bucolic scenes, known 
as toile de Jouy. A stream flows through the 
narrow vale beneath weeping willows near 
a riding ring. A large, 19th-century chateau 
dominates the hillside. INRA looks like the 
campus of a small university; dozens of 
buildings are scattered around the grounds, 
but with rather uncollegiate names: 

Genetic Fish, Freezing Rooms, Abattoirs. 
The phrase I couldn’t get out of my mind 
was “Soylent Green.” 

I found ffoudebine, who has worked at 
INRA for almost 33 years, in an office over¬ 
looking the valley, his desk crowded with 
papers and burdened with a large potted 
plant. He pointed to a collection of three 
long, low structures outside his window. 
“The famous green rabbits are in those 
buildings,” he said. And he began to tell 
their tale. 

Much of his account matched Kac’s. Yes, 
Louis Bee, the director of the Digital Avi¬ 
gnon festival, had approached his friend 
Patrick Prunet of INRA in 1999 about get¬ 
ting a GFP bunny for Kac’s exhibit. Prunet 
got in touch with Houdebine, and Houde¬ 
bine agreed. Then the INRA director said 
no, and that was it. But there was no ques¬ 
tion, said Houdebine, of creating a rabbit 
expressly for Kac. There was no “commis¬ 
sion.” As for Kac taking the rabbit home 


to Chicago, there may have been a misun¬ 
derstanding, because that was never really 
an option. 

Don’t think I wasn’t suspicious of Houde- 
bine’s motives. He recently signed on as 
scientific adviser to Bio-Protein Technolo¬ 
gies, a company created to “prepare phar¬ 
maceuticals in the milk of transgenic 
animals” - including rabbits. He thinks bun¬ 
nies could do an excellent job of producing 
erythroprotein, for instance. Though this 
human protein is much sought after by ath¬ 
letes because it increases red blood cells 
and is hard to detect in drug tests, a little 
EPO goes a long way. The worldwide mar¬ 
ket, according to Houdebine, is less than 
one kilo a year. “You need a few hundred 
rabbits, and that’s enough.” 

Transgenic rabbits have been used to 
provide the enzyme alpha glucosidase, vital 
to the treatment of a rare and fatal ailment 
in children called Pompe’s disease. Rabbits 
are also useful as research models for 
human diseases, specifically for the vascu¬ 
lar system. “Rabbits are exquisitely sensi¬ 
tive to cholesterol, just as we are,” he said. 

To confuse this picture of rabbits as 
profitable pharmaceutical producers with a 
frivolous image of green fluorescent bun¬ 
nies as objets d’art might alienate Bio- 
Protein’s financial backers in Holland and 
France. So Houdebine had an incentive 
to play down Kac’s inspiration for Alba’s 


creation, and his own role in the project. 
Yet the logic and detail of his account 
made sense. 

Houdebine said he had nothing against 
either bio-art or Kac: “I think he’s a 
good guy, a nice person. But he cheated, 
in a way.” 

Back in 1998, Houdebine’s team took 
some commercial GFP, combined it with 
the human promoter EFIAlpha - which 
expresses the protein in all cell types - and 
injected it into the eggs of three albino rab¬ 
bits. When the rabbits reached maturity, the 
researchers bred them and raised the off¬ 
spring that showed signs of GFP; the non- 


GFP offspring were destroyed. Eventually 
the GFP bunnies numbered about 150, 
which was more than the hutches could 
handle, so they were culled back. There is 
a more or less permanent population on 
hand of six or seven, but few will live to 
enjoy “their full rabbitness,” as Kac would 
say. Most of the GFP bunnies are wanted 
for their glowing ovaries. When these are 
removed for research, the donor is killed. 
That could be Alba’s fate as well. “She’s 
an experimental animal,” said Houdebine. 

“If we need her, we’ll use her.” 

When Louis Bee called from Avignon 
in mid-1999, Houdebine found his request 
for a GFP rabbit tempting. The proselytiz¬ 
ing author of GMOs: The True and the False , 
Houdebine liked the idea of presenting 
a cuddly glowbunny in a mocked-up living 
room. “The rabbit would be observed by 
a few people; there would be a debate. We 
planned to show a number of photos of 
[GFP] cells, showing that we have created 
a number of [scientific] tools, and they can 
be beautiful.” Kac and Bee would help 
Houdebine make his case for genetically 
modified organisms. “So we said we have 
green rabbits - or we suppose they’re 
green,” said Houdebine. But nobody had 
ever checked to see. The researchers were 
interested in rabbit genes that would glow 
green through a microscope down through 
the generations. They assumed the whole 


animal might look green under the right 
light, viewed through the right filters, but 
they didn’t have the equipment to test it. 

One day in April of last year, Kac and 
Bee brought in the lights and the goggles 
they needed to examine the rabbits: Three 
were taken from their cages. One, a control, 
had no GFP; under the blue light, its eyes 
were bright red. But the other two had the 
gene, and their eyes shone dazzling green. 
Their skin glowed, too, though it was hard 
to say how much, because of the fur. Kac 
picked up one GFP bunny to hold in his 
arms, but it was fretful and hard to handle. 
He picked up the other, and she was very 


Bunnies, says one scientist, would be an excellent 
source of performance-enhancing proteins."A few 
hundred rabbits"could supply the global market. 
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quiet, Houdebine recalled, “very kind and 
nice.” Later, Kac named her Alba. 

A s Houdebine and I talked, we toured the 
main biotechnology center. It was con¬ 
structed about 10 years ago with a butterfly¬ 
shaped floor plan. “France still believed in 
biotechnology then, so we got this nice 
building,” said Houdebine. “Now, they still 
believe, but more ... moderately.” In fact, 
there is almost no public forum left in 
which to defend genetic engineering. Even 
the thoughtful daily, Le Monde , seems to 
have turned against it. “This is recent,” said 
Houdebine. “After the contaminated blood 
affair and mad cow, people changed.” 

In a cluttered lab, Houdebine showed 
me a rack of little plastic tubes on ice. Each 
contained a quantity of liquid about equal 
to a teardrop, which contained specifically 
chosen genetic fragments. “When the gene 
is prepared, we put it in bacteria, and the 
tubes are placed in a generator to amplify 
the genes.” The device looks like an old fax 
machine with a cribbage board on top to 
hold the tubes. “You take just one cell and 
you have millions of copies of a gene in just 
a few hours.” 

Up the hill in a little outbuilding is 
the lab where technician Celine Viglietta 
implanted the GFP-laced DNA in the rabbit 
eggs almost three years ago. Like many 
techniques, this one seems remarkably sim¬ 
ple once it’s mastered. The zygote is posi¬ 
tioned under a microscope and held in 
place by a tiny glass pipette. The first bit 
of the operation is accomplished by the 
technician sucking lightly on the other end 
of the tube. The gene is put in place using 
another pipette that’s been brought to an 
egg-penetrating microscopic point on a 
precision glass-cutting machine. 

The abattoir, or slaughterhouse, on 
the slope below Viglietta’s lab is where 
unwanted animals meet their doom. And 
below the abattoir are the rabbit hutches, 
which, Houdebine was quick to point out, 
are in deplorable condition. He blamed 
the local Green Party for blocking funding 
because it was hostile to his GMO research. 
“You will see when we go to see Alba,” he 
said, “our facilities are very old.” 

It was the first time he’d said we might 
actually visit her - and the first time he’d 
called her by name. But before that close 


encounter, we’d have lunch. Houdebine 
drove us to the nearby Robin des Bois 
restaurant in his beat-up old Citroen, which 
had little potted plants in the dusty console. 
“I’m a biologist! I love living things!” he 
said. “I’m surprised more people don’t have 
plants like this in their cars.” At the restau¬ 
rant, I ordered steak, having long since 
given up worrying about mad cow. Houde¬ 
bine had duck. “You know, we have tests 
now for CJD,” he said. “But what’s the use? 
There’s nothing we can do for the disease.” 

Back at the INRA campus, Houdebine 
opened the door to the rabbit barn. I was 
hit with a smell that reminded me of that 
hamster cage I kept forgetting to clean 
when I was 11. To the right of the entrance 
was a little washroom with a large sink and 
a rabbit-milking machine. “Notice the tiles 
on the wall,” said Houdebine. They were 
the unforgettably ugly brown tiles that 
appeared in the photograph of Kac holding 
the bunny. 

Inside, there were perhaps 100 albino 
bunnies, each in a little wire cage about two 


hops long and no hops wide. “Ahhh, well,” 
said Houdebine. “Where is Alba?” He was 
looking at the little manila cards on each of 
the cages. “I don’t know,” he said, gesturing 
toward a row of six rabbits. “One of these,” 
he suggested. On the cards identifying the 
rabbits - by race, in effect - were the letters 
OGM, which is French for GMO, along 
with the rabbits’ GFP numbers: GFP.081, 
GFP.082, GFP.011, GFP.016, GFP.015, 
GFP.014. The 8s and the Is indicated that 
the rabbits were from different founders, 
said Houdebine. “I remember I put a cross 
on the label ...” But there were no crosses, 
and I think that for a minute both of us 
were wondering if Alba had been sent to 
the abattoir. Houdebine turned to the rabbit 
keeper, Georges Oxaran, a slow-talking man 
in blue work clothes that were wet from 
rabbit washing and speckled white by rabbit 
hair. Which rabbit was the one all the fuss 
had been about? Oxaran pointed to GFP.014, 
and as we looked more closely, we saw the 


word Reserved on the card. 

“Ah, yes,” said Houdebine. “There she is.” 

Alba, I presume. 

“It’s especially this one that’s more green,” 
said Oxaran. “It’s especially the eyes.” 

She sat crosswise at the back of her cage, 
her nose against the bars on one side, her 
tail against them on the other. Glutinous 
turds hung like grapes on the bars beneath 
her. In the next cage, GFP.015 was restless, 
looking us up and down. Not Alba. She 
barely seemed to notice her visitors. In 
the normal light of the barn, there was 
no green glow to be seen. Her eyes were 
placid and pink. 

Fidgety GFP.015 let loose a torrent of rab¬ 
bit piss that splattered on the concrete floor, 
forcing us to step back. 

“Notice,” said Houdebine, “that part of 
their ears have been cut off to show us 
they’re transgenic.” I noticed, too, tattooed 
inside one ear of each GFP bunny, a desig¬ 
nation and number. I thought of Kac’s Time 
Capsule exhibition, the one that “celebrates 
the lives that could have been.” 


I copied down the details from the card 
on Alba’s cage. GFP.014 had been born, 
along with her three siblings in the adjacent 
cages, on December 31,1999. 

I called Eduardo Kac in Chicago and told 
him I’d seen Alba. There was a pause on 
the other end of the line. 

“Eduardo?” 

“Yes.” 

“Do you know when Alba was born?” 

“No. Do you?” 

“Yes,” I said, and then told him what I’d 
seen and what I’d heard from Houdebine. 

“I was afraid his discourse would change 
after there was a scandal.” 

I said I wasn’t sure that’s what had 
happened. 

Kac said there was no question that he 
had proposed such a project as early as 
1998, and that Bee had told him it was on 
course in 1999. Bee had told him the rabbit 
was born in February 2000 (and, indeed, 


He pointed to GFP.014, and we saw the word 
Reserved on the card."Ah, yes "said Houdebine. 
"There she is." Alba, I presume. 
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scientifically speaking, of starting the preg¬ 
nancy. ... Perhaps he started it specifically 
for me, or it was just in the pipeline.” 

Perhaps, I suggested, it was all just a mis¬ 
understanding. 

“Another thing that’s very important,” said 
Kac, “is the difference between the language 
of science and the language of art. In sci¬ 
ence, say you make a drug that will cure 
people; the focus of the research is the drug, 
everything is focused on this physical object. 
But art doesn’t work that way. Is the urinal 
to be peed on? No. Obviously not. It’s this 
symbolic role that a lot of scientists don’t 
get. For Houdebine, he may not fully grasp 
what this represents to me.” 

“I’m just trying to nail down the facts, 
Eduardo.” 

“There are facts and they need to be right. 
But it’s not just that.” 

“No?” 

“It’s my hope that she’ll come here.” 

“It doesn’t sound like that’s going to 
happen.” 

“We can do things that science is not 
interested in - this contextualization in 
the symbolic realm.” 

“Ah,” I said. “Houdebine seems to have 
liked you, Eduardo.” 

“A visionary,” said Kac. “He took a chance 
with an artist he didn’t know and I am 
going to do everything I can to express 
my recognition.” 

“But, you know, Eduardo,” I told him, 
“Houdebine says if they need Alba’s zygotes, 
they’ll take them and kill her, just like they 
do with the other GFP bunnies.” 

“Oh maaaaan, this really breaks my heart. 
Shit! I can see why scientists don’t want to 
get personal.” 

“And the future of transgenic art?” I 
asked. 

Kac’s tone was businesslike again. “In 
terms of getting the work done, this is some¬ 
thing artists are learning, can learn, and 
will learn.” ■ ■ ■ 


Christopher Dickey is News week’s Paris 
bureau. He wrote about French dotcoms 
in Wired 8.06. 
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Balmond with a wax study of a proposed 10-story mixed-use building in Central London 


The Informalist 

Cecil Balmond has a simple plan to reinvent architecture: Break down the 
cage that separates structural engineering from design. By Jennifer Kabat 


rchitectural superstar Rem Koolhaas swears by him. 
Structural engineer Cecil Balmond has been Koolhaas’ 
collaborator on 30 projects since the mid-’80s, including the 
three that have made Koolhaas’ name: the Bordeaux villa, 
the Kunsthal in Rotterdam, and the new Seattle Public Library. 
Today, Koolhaas won’t even start a project until Balmond has 
weighed in. “When we work together, there’s more to it than 
just an engineer saying you need a column here, support 
there,” Koolhaas attests. “Cecil has changed my outlook on 
structure and enabled me to rethink architecture.” 

German conceptualist Daniel Libeskind - famous for his 
museums in Denver, Berlin, and now London - also brings 
Balmond in at the earliest stage. “He’s a thinker, a mystic,” 
says Libeskind. “He’s not your average engineer brought from 
the outside to check things out. He’s there with us from the 
very beginning with his keen insights and keen design ability. 
Most engineers don’t see engineering as an evolving adven¬ 


ture in design, but Cecil does.” Balmond and Libeskind col¬ 
laborated on the Spiral, the Victoria and Albert Museum’s 
contemporary wing, a $100 million project awaiting British 
government funding. 

Perhaps most impressive is the respect Balmond has won 
from Philip Johnson, one of the 20th century’s architectural 
titans. Johnson, now 94, is working with Balmond on Chavasse 
Park, a planned $300 million shopping center in Liverpool. 
The great man actually calls Balmond “my teacher, my men¬ 
tor.” This from a guy who was whelped by Le Corbusier and 
Mies van der Rohe. 

“Balmond’s mad, he’s brilliant, he’s changing shapes for 
the world,” Johnson says. Then he sighs theatrically and con¬ 
fides that Balmond will be largely responsible for the look 
of Chavasse Park, whose tentlike roof will swoop over the 
organic megastructure. “I gave him free rein, and I didn’t 
really keep up with it,” Johnson admits. “It was clear to me 
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that this man knew perfectly what it was 
I wanted.” 

At 56, Balmond has reached the very top 
of his profession. According to the celebrated 
architects who have worked with him, he 
not only makes their buildings stand up, 
but also inspires their designs. He has two 
advanced engineering degrees from the Im¬ 
perial College of Science and Technology 
in London, and a third from the University 
of Southampton. He sits on the board of 
London-based Ove Arup, the most presti¬ 
gious structural engineering firm in the 
world. Established in 1946, the company 
built the iconic Sydney Opera House, the 
vast Tate Modern museum in London, and 
the just-completed longest bridge in the 
world, Oresund Fixed Link - a 10-mile-long 
double-decker that stretches between Swe¬ 
den and Denmark. Balmond is the chair 
of Ove Arup’s operations division, which 
puts him in charge of global strategies 
for research and development and other 
specialist departments. 

Balmond, however, might never get what 
he wants - public acclaim. It’s not his place 
to be in the public eye. Structural engineers 
are meant to stay behind the scenes and 
work to bridge the gap between the archi¬ 


tect and the builder. They measure forces 
and calculate load. They plan a building’s 
foundation and place the columns that will 
bear its weight. Typically, engineers design 
the core - that is, the elevators and stairs 
at the center of a skyscraper - and often 
the facade as well. When an architect says, 
“I want glazed bronze glass that lets in only 
a certain amount of light and looks gold at 
sunset,” it’s the engineers who interview 


window manufacturers and evaluate their 
cladding systems. The results of this pains¬ 
taking process are working drawings that 
spec out every last fixture. Builders can’t 
even begin without them. Balmond’s goal - 
outlined in a monograph, Informal , to be 
published this June - is to offer a new struc¬ 
ture for architecture. 

E ngineers, as a rule, find glory in struc¬ 
tural firsts and feats. Balmond calls it 
the “macho-ness of structure - the tallest, 


the thinnest.” Ove Arup, in particular, values 
the big and the bold. Load bearing is made 
blatantly obvious. “Arup is hi-tech, our tra¬ 
ditional image is hi-tech, and the hi-tech 
aesthetic is a certain belief in structural 
comprehensibility,” he says. “The hi-tech 
style is right in your face - structure like the 
mast of a boat or gussets or a tension wire.” 
Working with the British-born, Yale-edu¬ 
cated master of hi-tech, Lord Norman 


Foster, the company gave the $645 million 
Hong Kong and Shanghai Bank headquar¬ 
ters massive cross-bracing in the atrium 
lobby and giant trusses up its 47-story glass 
exterior. Completed in 1986, it is considered 
the epitome of the style. 

Balmond is more subversive. He tweaks 
structure: Where a typical engineer would 
simply place columns in a grid, he’ll slide 
them off center, or tilt them so they lean as 
they rise from the floor. He hides structure: 
Instead of bracing a high-rise with mammoth 


Philip Johnson calls Balmond "my teacher, 
my mentor."This from a guy who was whelped 
by Le Corbusier and Mies van der Rohe. 
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Maybe it’s the harmony that reverberates through the island? Maybe it’s Singapore’s 
crescendo of noteworthy achievements? Or maybe it’s the calm concerto of familiarity? Only 
the acclaimed violinist knows. 
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of the world (gold medal winner at the 1994 Henryk Szeryng International 
Violin Competition). Having begun her ‘world tour’ at the tender age of eleven 
(she was soloist with the Singapore National Schools Orchestra that toured 
Philippines), Lee-Chin’s prodigious talents have kept her away from her 
motherland for nearly two decades. 

“I’ve been away from home for close to 20 years. I have lived in New York, 

Philadelphia, Chicago and now in Cleveland. In America, I’m still a foreigner but when I come 
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“That’s why I’d love to set up base in Singapore. To help spot and train budding young 
talents. Because I believe with the growing emphasis on the arts, more of us can play on the 
world stage.” 
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mond’s contribution is to ask: What’s the 
role of the official architect? 

I get an answer, of sorts, from the emi¬ 
nent British critic Charles Jencks. In 1997, 
the BBC asked him for a list of buildings 
that were transforming architecture. He 
came up with 15 structures and almost as 
many architects. Balmond engineered more 
than a quarter of them. “There’s the V&A 
Spiral, of course, and Rem’s Bordeaux villa, 
and also the library, Jussieu, with Koolhaas, 
and the stadium at Chemnitz with Ulrich 
Konigs and Peter Kulka,” Jencks says, rattling 
off the buildings that Balmond engineered. 

Jencks says that since he made the list, 
Balmond has only grown more important: 
“If I were to do it again today I’d have to add 
Arnhem, a project Balmond did with Ben 
van Berkel, and the Yokohama terminal, and 
that project with Philip Johnson in Liver¬ 
pool. Really,” he interrupts himself, “Cecil 
Balmond is the world’s leading thinker on 
form and structure. He’s the power behind 
the throne.” 

While interviewing Jencks in his London 
townhouse, I press the issue. I ask him 
whether, in the design of those famous 
buildings, it’s Balmond who is really calling 
the shots. Jencks, who’s perched on a sofa 
across from me, leans forward over a coffee 


table shaped like the top of a Doric column 
- a relic of postmodernism, the architectural 
movement that Jencks made famous - and 
answers: “To try and decide who did what 
gets you into the area of libel.” 

But that is what Balmond is saying, or at 
least hinting at, in Informal: New Structure 
in Architecture. The book, his second, is a 
manifesto, a call to arms urging his fellow 
engineers “to release the world of engineer¬ 
ing and feel free to enter architecture.” The 
accolades from Koolhaas, Libeskind, Johnson, 
and Jencks aren’t enough anymore: Balmond 
wants some credit. The book is risky. He’s 
nearly been sued - by FOA - over the credit 
issue before. And, after all, he is dependent 
on his good relationships with architects. 
They are the ones who hire him and bring 
him in on projects; while the process of mak¬ 
ing a building is clearly collaborative, the 
architect is still the star of the show. 

B almond’s London office is modest: no 
prestigious corner, no great views. You’d 
hardly know he’s in charge of 1,700 people. 
Photos of various Koolhaas projects hang 
on the wall next to a company-issue poster. 

Balmond is bent over some architectural 
plans. The posture plays up his monkish 
appearance: He’s dressed all in black, hair 
thinning into a tonsure. The plans are by 
the Dutch avant-gardist Ben van Berkel - 
one of a new wave of architects who, in the 
wake of fellow countryman Rem Koolhaas, 
are turning the Netherlands into an archi¬ 
tectural promised land. The drawings are 
for the Carnegie Science Center in Pitts¬ 
burgh. The brief calls for a 160,000-square- 
foot extension and rehab of the existing 
200,000-square-foot building on the bank 
of the Ohio River. 

Balmond and van Berkel have been collab¬ 
orating on the proposal for a month; the 
competition deadline is in two weeks’ time. 

Balmond’s research assistant, Gwenola 
Kergall, and another Arup engineer, Charles 
Walker, sit next to him, armed and ready 
with a ream of sketch paper and a tray of 
sandwiches cut into quarters. Balmond has 
called the meeting to go over van Berkel’s 
latest design. They have only a couple of 
days to analyze this new set of drawings 
and get back to him. 

A month ago, Balmond and van Berkel 
met to discuss their initial ideas for the 


steel Xs on the exterior, Balmond will turn 
the building itself into a brace and morph 
the floors into ramps that distribute the 
load downward. He invents structure: When 
Libeskind called for tiling on the Spiral 
extension of the V&A, Balmond came up 
with “frac-tiles” - tiles that repeat their 
shapes in a fractal pattern. 

Often, Balmond’s engineering solutions 
affect the form of a building so much that 
his work is indistinguishable from archi¬ 
tecture. Take, for example, the Yokohama 
International Port Terminal. The London- 
and Tokyo-based FOA (Foreign Office Archi¬ 
tects) - a trendy, young firm going for its 
first major project - tapped Balmond while 
competing for the $200 million commission. 
Balmond came up with an innovative plan 
that eliminated all columns. 

“He said we could do it with a wavy piece 
of steel,” explains Alejandro Zaera Polo, 
a partner at FOA. The terminal is not yet 
built, but Balmond’s solution has it looking 
like a huge piece of corrugated cardboard. 
Koolhaas, who sat on the competition’s jury, 
calls the concept “really beautiful. The 
shape of the building itself is its structural 
solution.” Balmond’s engineering is the 
architecture, and vice versa. The overlap 
is so remarkable that to understand Bal- 
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center. Van Berkel was toying with some 
slablike shapes. Sketching out the logic of 
the site, Balmond scribbled down his idea: 
two crossing tubes, each with a smaller tube 
inside. Aligned on the north-south and east- 
west axes, the outer tubes would drop people 
in front, link to parking behind, and hide 
the old structure. The inner tubes would 
house the exhibits. By their next meeting, 
van Berkel had jettisoned the slab design 
for Balmond’s schematic. The drawings on 
Balmond’s table today show the Carnegie 
Science Center as two sets of concentric 
tubes. Van Berkel has the outside tube fold¬ 
ing over to generate the inside tube in an 
endless skin, almost like a sock rolled back 
on itself, turning inside out. 

Balmond looks at the new plan and shakes 
his head. In his original sketch, he had the 
inner tube hanging from the wall of the outer 
tube - they were joined together. Now, with 
the folded-over design, the inner tube needs 
to be held up by columns, and Balmond is 
irritated that he has to even consider adding 
any sort of pillar. He’s convinced the columns 
will detract from the building and make it 
harder to put in exhibition space. 

He takes a sheet from the ream and starts 
to draw, talking in a stream of conscious¬ 
ness as his hand moves. “Supports will 
interfere with the seamlessness. But it’s 
a tube folded in on itself and will need inter¬ 
nal supports. We need a new language for 
it, but it can’t be a separate language. It 
should have branches like filaments, like 
tendrils from the wall ...” The drawing he 
makes to describe the tendrils looks like 
a swirling red-and-white peppermint. 

Kergall suggests a filigree support with 
an art nouveau look and sketches it out. 
Balmond nods approval, but still laments. 
“How can I ruin it with such language?” he 
demands of Walker and Kergall. “Let’s not 
talk column because I cannot, I can’t, I’ll 
die, how can I do that - fold a skin over 
on itself and then stick columns in?” 

This searching for metaphors, this scrib¬ 
bling on paper, this is what Balmond calls 
“the informal.” The informal is Balmond’s 
radical philosophy of engineering; he 
describes it as “opening the door ... and 
breaking down the cage.” Stripped of meta¬ 
phor, the informal is Balmond’s term for 
the creative process. 

Balmond started reexamining traditional 

□ IB 


engineering when he turned 40. “It suddenly 
hit me: I’d been doing this for 20 years with¬ 
out questioning the basic configuration I 
was dealing with. I’d spent hours minimiz¬ 
ing and putting in columns, and architects 
were saying, ‘Oh he’s a great guy to work 
with ...’” Here Balmond trails off. As he hit 
midlife, engineering became empty. He was 
winning awards for his buildings - the Mer¬ 
rill Lynch headquarters in London, the 
Carlsberg Brewery in Northampton - but 
still felt there was something lacking. He 
was just making “meaningless containers 
of form.” Searching for a connection between 
form and meaning, Balmond discovered 
Pythagoras, the geometer-priest of ancient 
Greece, and James Gleick’s book Chaos. 

Inspired, Balmond set out to investigate 
the mathematical composition of fractals, 
and soon found that the golden ratio - the 
basis of Greek architecture - was itself frac¬ 
tal, a pattern repeating endlessly on several 
different scales. It was the start of a renewed 
fascination with math, especially its more 
cabalistic aspects. His first book, Number 9, 
published in 1998, is a novel with a numerol¬ 
ogy theme. His study is lined with notebooks 
filled with fractal patterns and magic squares, 
sketches that he says “help focus my mind.” 
One binder contains sketch after sketch 
of bending lines, curves crossing over each 
other - they look a bit like sine waves. He 
says they served as the inspiration for the 
curving supports of the Yokohama terminal. 

Right now he’s drawing, trying to find 
some inspiration for the Carnegie Science 
Center. Sheets of paper are flying, each filled 
with a tube sketch. He eats as he draws, and 
indicates for Walker and Kergall to help 
themselves. Balmond is talking and chewing, 
trying to find an elegant solution for the 
central space where the tubes meet. Walker 
shakes his head, saying that “the complexity 
of the hub is lost.” 

Balmond is frustrated. He wants the tubes’ 
intersection to create energy, speed, a sense 
of velocity. “Spin,” he says. He draws swoosh¬ 
ing whirlpools and circles over the plan, 
tracing through the space to get a feel for it. 
“If you spin from a hub, then you’re putting 
structure into it. It will stand independently 
and face out.” Then he pauses. “Stairs!” he 
pronounces. “We spin the stairs and shoot 
off around it!” He arrives at a grand spiral 
staircase, which serves as a structural sup- 
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port and creates the focal point for the 
entire building. 

He takes another bite of sandwich and 
moves over to dial van BerkePs office on 
the speakerphone. The receptionist explains 
twice that van Berkel is in a meeting with 
clients, but Balmond insists that she put 
him through. Once on the phone with van 
Berkel, it takes Balmond about five minutes 
to work it out that, yes, van Berkel assumed 
there would be legs and columns underneath 
the tubes, which Balmond then corrects with 
his tendril notion. When he suggests a central 
vortex with a spiraling staircase, van Berkel 
replies quietly, “That is what I have in mind, 
but it’s not drawn yet.” 

Later, Balmond explains the pitfalls of his 
working style. “The problem is about claim¬ 
ing credit for the architecture. For the record, 
that’s architecture,” he says, pointing at the 
plans on the table, “that’s Ben van Berkel.” 
Balmond came up with the crossed-tube plan 
and then worked out a way to make it feasi¬ 
ble, but that detail will fade away. “No one 
will ever know what Balmond did,” he says, 
using the third person. “Part of an engineer’s 
job description is to remain anonymous.” 


I n conversation, Balmond speaks in a quasi¬ 
spiritual patois, peppered with phrases 
like “tuning in” and “it came to me.” He 
exudes a mystical demeanor that must serve 
him well while working with big architects 
and their notoriously big egos. 

But Balmond has a big ego, too. It nearly 
landed him in court, thanks to a messy round 
of accusations and counter-recriminations 
over Yokohama. FOA won the competition 
and started attracting press. “But nobody at 
FOA mentioned me,” he complains. Then the 
firm chose to work with another engineer 
for the execution phase of the project, say¬ 
ing, among other things, that Ove Arup was 
too expensive. “This was the worst episode in 
my career,” Balmond explains, looking down. 
“Here was an idea that frankly transformed 
their work. I gave it to them and then, god¬ 
damn it, they cut me out!” It’s the only time 
I hear him raise his voice. “It became 
embarrassing,” he adds quietly. 

Alejandro Polo of FOA explains from 
Tokyo that the firm had no choice. “The 
competition copyright is owned by us, so 
we had to instruct our lawyer to write a 
letter saying that we will take court action 


against them. That was the bitter end of a 
relationship that probably could have been 
much better.” 

Charles Jencks points out that attribution 
is a touchy issue within architecture. “Even 
as a professional critic, it’s very hard to 
know who to credit. There’s the legal issue 
of copyright as well as the issue of who 
actually did it.” The bottom line, says Jencks, 
is that “it’s hard for an engineer to get the 
kind of fame architects do. An engineer isn’t 
asked to be a showman. By necessity and 
positioning, they are like actors asked to 
play the secondary role, the Rosencrantz 
or the Guildenstern. There is an inevitable 
tension: the architect versus the engineer 
who forgets his place.” 

This puts Balmond in a tough position with 
his new book. “How much do you really say?” 
he asks rhetorically. “If you write yourself in, 
you’ve blown the architect away completely, 
and I can’t do that professionally. I’ve got 
to give them more credit than they’re due. 
That’s part of the game.” 

But Koolhaas, who has read an early 
version of the manuscript, doesn’t object. 
“The book’s important. We need it to create 
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We developed the MPEG technology that has 
transformed the quality of audio and visual 
transmissions on the net. We have also 
created a computer generated face that 
visually ‘speaks’ the words it hears, enabling 
the deaf to lip read the radio or telephone calls. 
Dramatic innovations that have encouraged 
innovation at Telecom Italia itself. Now there is 
Telecom Italia Lab. A company that offers the 
skills of a 1200 strong team of advanced ICT 
technicians along with venture capital 
expertise. A marriage of contrasting talents 
that will pioneer cutting edge ideas by 
identifying then developing the people and 
businesses that conceived them. If you have 
such an idea, visit www.telecomitalialab.com. 
We’ll see if we can make it fly. 















NASA cost-cutters want to kill a pioneering probe to the ice-cold edge 
of the solar system. First they have to reckon with the Pluto Underground 


ot far from the spot where Pluto was discovered in 1930, 
Lowell Observatory astronomer Marc Buie is still hot on 
the trail of the coldest planet. At the moment, Buie’s conduct¬ 
ing the search on his hands and knees, burrowing through 
a cluttered cabinet in his office. 

“Where’s Pluto?” Buie asks, poking his head under a shelf. 

“I know it’s in here somewhere.” 

Buie has devoted nearly 20 years to chasing after the solar 
system’s most mysterious world, the only one that hasn’t 
been explored by spacecraft. He’s missed wedding anniver¬ 


saries and his daughters’ birthdays to trek to remote tele¬ 
scopes for a fleeting glimpse of the puny orb, two-thirds the 
size of our moon. He once braved 150-mph gusts at an obser¬ 
vatory atop Hawaii’s 14,000-foot-high Mauna Kea, in what 
turned out to be a futile attempt to learn more about Pluto’s 
composition during a rare eclipse by its only moon, Charon. 
He’s logged long nights alone in drafty telescope domes, 
methodically recording the sphere’s brightness as it creeps 
across the sky, and spent the past 914 years toiling at the Lowell 
scopes on a mesa near Flagstaff, Arizona. Buie first glimpsed 
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Pluto-Kuiper Express 

no atmosphere left 


Pluto when he was a fresh-faced grad stu¬ 
dent; now, he’s graying at the temples, a 
man who’s tracked the distant spec through 
one-twelfth of its lonely, 248y 2 -year journey 
around the sun. 

It’s hard to imagine a pursuit with less 
mass appeal. But as it turns out, Earth is 
teeming with Pluto enthusiasts - otherwise 
ordinary folks in sympathetic orbit with the 
solar system’s final frontier. In a universe of 
great unknowns, Pluto is the stranger in our 
own neighborhood, the cold, dark house at 
the end of the block that’s never been seen 
up close. It’s also the Rodney Dangerfield 
of outer space - a remnant so runty that 
some scientists believe it should be stripped 
of its planethood and demoted to the rank 
of “object” or “trans-Neptunian body.” All 
of which has rallied Plutophiles of every 
persuasion - from planetary scientists and 
astronomy buffs to celestially precocious 
teenagers - to wage an unprecedented cam¬ 
paign on behalf of their NASA-forsaken 
friend. 


Buie, virtually alone among Plutoheads, 
has seen both the little bugger and Charon. 
By his own reckoning, he’s spent nearly 600 
nights observing them by telescope - “prob¬ 
ably more than anyone on earth.” 

So someone walking in on him, seeing the 
42-year-old scientist crawling around calling 
after Pluto, might think the poor guy has 
finally snapped. The cabinet disgorges pens, 
notebooks, binders, yellow legal pads, but, 
so far, no ninth planet. 

“Did I lose Pluto?” says Buie, his butt 
sticking out. “No, wait ... Here it is!” 

Buie emerges, clutching a white, softball¬ 
sized plastic ball. He attaches it to one end 
of a yard-long black stick and puts a ball 
about half its size on the other end. He 
twirls the stick, and the two balls begin to 
rotate around each other. For a moment, 
Buie watches them spin, looking like he’s 
a million miles away. 

Actually, it’s more like 4 billion. The stick- 
and-ball contraption, Buie explains in due 
course, is an exact-scale model of Pluto and 


WIRED APRIL 2001 


□ 1 □ 


Charon, locked in synchronous orbit. He 
pulls out this handy visual when he gives 
presentations on the place he likes to 
describe as “cold and dark, but still a great 
vacation spot.” And the crowds eat it up. 

“People are fascinated by Pluto,” Buie 
says. “It’s a real phenomenon. Whenever I 
give talks about it, the place is packed; they 
won’t let me out of the room. I think part 
of it is that Americans like underdogs and 
Pluto is the planet that can’t get any respect. 

“Plus,” he says, “it’s such a mystery.” 

Pluto enthusiasts usually indulge their 
obsession privately, but a NASA decision to 
prolong the planet’s obscurity has brought 
them out in force. Last September, citing 
escalating costs, the space agency issued a 
stop-work order on the Pluto-Kuiper Express 
(PKE), a long-planned, unmanned mission 
slated to fly past Pluto and visit an icy zone 
beyond it known as the Kuiper belt. Named 
after astronomer Gerard Kuiper, who theo¬ 
rized its existence in 1951, the region holds 
hundreds, and perhaps thousands, of small, 
cometlike objects - frozen relics from a galac¬ 
tic past. To connect those dots to the present, 
the flyby was supposed to capture first-ever 
close-up photos of the outer edge of the solar 
system, allowing scientists to establish the 
geology of Pluto and Charon, analyze the sur¬ 
rounding atmosphere, and delve into the 
mysteries of the cosmic Kuiper clumps. 

The PKE space probe was scheduled to 
launch in 2004 and arrive at Pluto in 2012. 
Now, it’s not clear when, or even if, the mis¬ 
sion will go forward. In December, NASA 
announced it would consider outside bids 
to develop the project, with submissions due 
in March. But unless there’s an acceptable 
proposal with a total cost of less than $500 
million - as opposed to the current estimated 
price tag of $800 million - the space agency 
may drop the endeavor altogether. 

I n most cases, a delay in a space mission 
isn’t significant. But when it comes to 
Pluto, science deferred may be science lost. 

If the PKE’s launch is shelved for even a few 
years, there may be no atmosphere on the 
planet left to study, and one of the mission’s 
chief objectives will be rendered moot. Since 
1989, Pluto has been on the outbound leg 
of its long orbit, growing steadily colder as 
it moves away from the sun. Many astro¬ 
nomers believe Pluto’s atmosphere - a 
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tenuous layer of gases above its surface 
- will soon condense, freeze, and collapse. 
With no gases to measure, critical scientific 
data will be lost for generations, until Pluto 
warms and once again develops an atmos¬ 
phere - sometime after the year 2200. 

Postponing the PKE may also mean for¬ 
feiting the ability to use the gravity on Jupiter 
as a slingshot to help speed the craft as 
Pluto hurtles outward. And with each day 
that it moves farther from the sun, more 
of its landscape is plunged into darkness, 
making photography increasingly difficult. 

So Plutophiles are making noise to get 
the mission back on track. At the prompting 
of the Planetary Society, a Pasadena-based 
group that favors further exploration of 
the solar system, more than 10,000 Pluto 
supporters wrote to Congress to call for 
the mission’s revival. Last fall, Louis Fried¬ 
man, executive director of the Planetary 
Society, and Bill Nye, TV’s Science Guy, per¬ 
sonally delivered the mass of mail to key 
congressional leaders in Washington. Since 
then, a save-the-Pluto-mission Web site 
(; www.plutomission.com ) launched by an 
18-year-old from Pennsylvania has gathered 
more than 5,500 signatures and become 
a kind of Wailing Wall for anguished Pluto- 
heads worldwide. 

“Please go to Meiosei!!!” posts one Osaka 
resident, using the Japanese word for the 
planet. “Don’t break our kids’ dream.” 

The American Astronomical Society’s 
Division for Planetary Sciences, a 1,200- 
member scientific organization, has 
weighed in, too, taking the unusual step of 
officially criticizing NASA’s decision to 
forgo the Pluto exploration. What’s more, 
one of NASA’s own advisory committees 
issued a statement urging the space agency 
and Congress to save the mission, declar¬ 
ing that there’s “no compelling scientific 
basis” for delaying the PKE while moving 
ahead with a rival probe, an orbiter to 
Jupiter’s moon, Europa. Both projects have 
scientific merit, but NASA feels the Europa 
mission is an easier sell to Congress because 
it has a chance (however slim) of finding 
evidence of life-forms. 

This argument is hardly compelling for 
the handful of astronomers who study Pluto 
extensively. Buie, for one, is a vocal member 
of what’s been dubbed the Pluto Under¬ 
ground, a group that’s been lobbying NASA 


for a flyby since the 1980s. 

“Pluto’s at the nexus of a whole series 
of scientific questions about our place in 
the solar system,” says Pluto expert and 
unofficial underground member Alan Stern, 
director of the Southwest Research Institute’s 
Department of Space Studies in Boulder, 
Colorado. “But leave aside the science. 
There’s no place you could send a mission 
that’s nearly so mind-blowing and historic 
as the last planet.” 

And because it is, in effect, an orbiting 
fossil record of planet formation, scientists 
believe Pluto can provide critical details 
about the origins of the solar system. 

“When you explore planets, you never 
know what you’re going to get,” says Buie. 
“We only have nine examples of them, and 
they’re all different. So you can’t leave one 
of them out and expect to understand the 
whole puzzle.” 

In the past two decades, Buie and other 
astronomers have painstakingly gleaned 
tidbits of information about Pluto, includ¬ 
ing its diameter (approximately 1,475 miles, 
about half the width of the United States), 
surface temperature (bring a sweater: 

-378 to -396 degrees Fahrenheit), composi¬ 
tion (a mixture of frozen methane, nitrogen, 
carbon monoxide, and H 2 0), and color 
(pinkish overall, but containing bright areas 
as reflective as new-fallen snow, and other 
regions devoid of light). The shelves in 
Buie’s office bulge with thick, data-filled 
binders bearing page-turning titles like 


“There it is,” Buie says quietly, staring at 
the wayward charge that refuses to show 
its face. “That’s Pluto.” 

hen word came down last fall that 
NASA had suspended the Pluto-Kuiper 
Express, Ted Nichols II took it personally. 
Nichols, a senior at Red Land High School 
in Lewisberry, Pennsylvania, is a budding 
astronomer who has explored the outer 
reaches of the solar system from his bed¬ 
room, using an 8-inch reflector and 3.1-inch 
refractor telescope. 

“It was neat the first time I saw Pluto 
through a telescope,” says Nichols. “It was 
like, ‘Hey, there it is!”’ 

During the past year, Nichols has pulled 
several shifts a month at the State Museum 
Planetarium in Harrisburg, where he runs 
a show, “A Trip to the Planets,” that features 
a simulated landing on Pluto. At one point 
in the presentation - following the meteor 
showers (lights dancing off a spinning disco 
ball) and the streaking meteor (a handheld 
flashlight) - Nichols stands behind a con¬ 
trol console and flicks a strobe light on and 
off to suggest a spacecraft touching down. 

A deep, spooky voice intones, “Pluto is so 
far away - we can only guess what it might 
be like.” 

Without a flyby, we’ll be guessing for the 
next 200 years. So when NASA halted work 
on the PKE, Nichols started work of his 
own. Adapting a Web design he’d produced 
for a local astronomical society, he put 
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“Pluto-Charon Mutual Event Catalog.” 

“Each one of those binders is two years 
of my life,” Buie says with an otherworld- 
weary sigh. He opens a volume and lays out 
a set of black-and-white glossies of Pluto, 
arranging them on the table with the sort 
of care a father might use to show off pic¬ 
tures of his child. The clearest image of all 
- taken by the Hubble Space Telescope in 
1994 and interpreted with Buie’s help - shows 
a blurry, pixelated smudge with alternating 
bright and dim patches. Never mind visiting 
Pluto - we haven’t even seen it properly. 


together his smart-looking site detailing the 
mission’s importance. To spread the word 
and defray costs, PlutoMission.com - 
endorsed by the Planetary Society - offers 
SAVE THE PLUTO-KUIPER EXPRESS T-shirts 
and assorted other items. 

Almost as soon as the site went up, feed¬ 
back poured in - clear proof of Pluto’s sub¬ 
terranean support. In the first month alone, 
more than 2,000 visitors put their names on 
a petition demanding that NASA reinstate 
the mission, or that, if the agency refuses, 
Congress order it to do so. The petition, 
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suspected NASA 

co-opt the Pluto movement 


which doubles as a message board, is lit¬ 
tered with heartbreakingly sincere appeals in 
support of the little planet. 

“I’m just an informatiker” from “a poor 
European land,” posts a fan from Hungary. 
“But: I think the space searching is very 
good thing.... DON’T STOP this project!” 

From Singapore, a young Plutophile 
writes: “When I look around at the kids of 
my age, nobody wants to be an astronomer. 
If NASA stops this mission, we won’t have 
data about Pluto and people will lose inter¬ 
est in this field!” 

Elsewhere on the Internet, Pluto esprit 
even inspired a song, “Planet X,” written and 
posted by singer-songwriter and Plutohead 
novitiate Christine Lavin. Lavin’s tune isn’t 
merely an ode to the solar system’s fringe; 
it’s a tribute to the mysteries of the realm: 
“Some scientists say that Pluto is a trans- 
Neptunian interloper / swept away by an 
unknown force / or a remnant of a wayward 
comet / somehow sucked off course ...” 

(A RealAudio version can be found by fol¬ 


lowing the links at www.christinelavin.com.) 
Lavin’s lyrics, well-intentioned though they 
are, sparked an immediate response from 
diehards, some of whom wanted to correct 
factual errors, like the bit (since changed) 
about Pluto being discovered by someone in 
England. (“I got a D in college astronomy,” 
Lavin confides.) 

Meanwhile, the Planetary Society asked 
PKE supporters to write letters to Represen¬ 
tative Dana Rohrabacher (R-California), 
then chair of the House Space and Aero¬ 
nautics Subcommittee, and Senator Bill 
Frist (R-Tennessee), chair of the Science, 
Technology, and Space Subcommittee, 
among others. It took only a month for 
the society to amass its blitzkrieg of mail, 
which was sorted and schlepped, bag by 
bag, to the respective, if somewhat 
mystified, recipients. 

In the end, however, it was Ted Nichols’ 
virtual sounding board that began to attract 
attention in high places. Nichols came home 
one day in November to find a message on 


his answering machine from Don Savage, 
public affairs chief for NASA’s Office of 
Space Science. Savage invited Nichols to 
Washington for a tour of NASA headquarters 
“to get together and talk about what we do 
here at NASA and how we arrive at the 
decisions, and so forth.” 

Nichols was pleased by the invitation, but 
he also suspected NASA might be trying to 
get chummy with him to co-opt the Pluto 
movement. Not that it mattered - he wasn’t 
about to back down. “We have the technol¬ 
ogy to go to Pluto, and we shouldn’t let 
money stop us,” he said, shortly before he 
left for DC. “We’re exploring outside the 
solar system, but we don’t even understand 
our own backyard. I know when we go to 
Pluto, we’re going to find something that 
totally amazes us.” 

J ust outside Marc Buie’s window sits a 
granite, cobalt-blue mausoleum that holds 
the remains of the world’s first Plutohead. 
Astronomer Percival Lowell is interred on 
the grounds of the observatory he founded 
and funded in 1894. His burial place, shaped 
like a telescope dome, is nestled amid Pon- 
derosa pines on a hill overlooking Flagstaff, 
with a killer view of the stars. 

Lowell built his observatory in the foot¬ 
hills mainly to get a clear shot of Mars - 
and to this day, the area is known as Mars 
Hill. He made detailed studies of the Red 
Planet, proposing theories about Mars that 
were bold, controversial, and, for the most 
part, dead wrong. The titles of his published 
works on the subject offer a good sense of 
his progressive flights of fancy: Mars (1895), 
Mars and Its Canals (1906), and Mars As the 
Abode of Life (1908). Lowell believed that 
Mars’ “canals” were the work of intelligent 
beings who breathed through gills, and that 
the planet had an average temperature of 
48 degrees Fahrenheit, much like an autumn 
day in Flagstaff. 

Besides Mars, Lowell’s other celestial 
obsession was the mysterious body he came 
to call Planet X. In 1902 Lowell predicted 
the existence of a ninth planet beyond Nep¬ 
tune, based on perceived irregularities in 
the orbits of Uranus and Neptune. His cal¬ 
culations were faulty, but his theory sparked 
a wide-ranging search for Planet X that con¬ 
tinued well after his death in 1916. 

Then in 1929, the observatory hired a 
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22-year-old Burdett, Kansas, farm boy 
named Clyde Tombaugh, who shared his 
father’s love of astronomy. Tombaugh’s pas¬ 
sion turned into talent while he was still 
very young. When his 2%-inch telescope 
from Sears, Roebuck & Co. proved inade¬ 
quate for planetary viewing, he built a 
9-inch scope himself, using farm discards 
- a cream separator, the crankshaft from his 
father’s 1910 Buick - and grinding the mir¬ 
rors by hand. When Tombaugh sent detailed 
sketches of Mars and Jupiter to the Lowell 
Observatory, he was hired as a junior astro¬ 
nomer. His first big task: Find Planet X. 

It was hardly a plum assignment. Work¬ 
ing through the night in an unheated tele¬ 
scope dome, Tombaugh look-thousands of 
pairs of photographs to document portions 
of the sky at timed intervals. The resulting 
photographic plates were loaded, pair by 
pair, into a machine called a blink com¬ 
parator, which allowed viewers to quickly 
detect minute differences between two 
photos. Tombaugh “blinked” thousands of 
plates, looking for a tiny shift in position 
among thousands, sometimes millions of 
light specks - the sign of a planet moving 
among a field of stationary stars. 

In one of astronomy’s most dramatic 
breakthroughs, Tombaugh found the telltale 
moving point of light - Lowell’s long-sought 
Planet X - on February 18,1930, after only 
nine months of investigation. Thousands 
of Tombaugh’s original plates still sit in a 
musty room in the Lowell Observatory base¬ 
ment, sheathed in white cardboard sleeves, 
like someone’s forgotten LP collection. The 
sleeve that contains a copy of the crucial 
plate bears Tombaugh’s tidy Palmer Method 
handwriting: “Planet X at last found!!!” 

Dozens of names for the new planet were 
considered - including Percival and Con¬ 
stance (Lowell’s wife). Unsolicited sugges¬ 
tions came in from all over the world, 
including one from Venetia Burney, an 
U-year-old Oxford, England, girl, which 
satisfied nearly everyone: Pluto. The appel¬ 
lation continued the tradition of naming 
planets after Greek and Roman deities. Plus, 
the astronomical abbreviation, PL, echoed 
Percival Lowell’s initials. 



sensations. Patriotic Plutomania - a collec¬ 
tive swoon over the first planet found by 
a native son working in a US observatory - 


swept the land. Articles about Tombaugh 
abounded. Cashing in on the fad, Walt Dis¬ 
ney Studio named a new animated charac¬ 
ter Pluto the Pup in a 1931 cartoon called 
The Moose Hunt (which explains why a Dis¬ 
ney character bears the unlikely name of 
the Greek god of the underworld). 

Tombaugh worked at Lowell for more 
than a decade, with time off for college at 
the University of Kansas. In 1946, he started 
work at the White Sands Missile Range, 
developing optical tracking systems to fol¬ 
low captured German V-2 rockets; he later 
taught astronomy at New Mexico State Uni¬ 


versity. During his lifetime, he was credited 
with the discovery of six star clusters, two 
comets, hundreds of asteroids, several 
dozen galaxy clusters, and one huge galac¬ 
tic grouping known as a super-cluster. 

Eventually, however, Tombaugh’s stardom 
lost its glow. Because Pluto is so small and 
distant - nearly 40 times farther from Earth 
than the sun - his greatest discovery remained 
elusive. Even the most powerful terrestrial 
telescopes today render it as little more than 
a mote-sized speck of light. And by the time 
Tombaugh died in 1997, his legacy was in 
question. Some scientists downplayed his 
role in Pluto’s discovery, contending that he 
was merely a hired grunt who happened to 
be in the right place at the right time. Others 
used growing evidence about Kuiper belt 
objects to suggest that the ninth rock from 
the sun was just that - and nothing more. 

By 1996, more than 30 rock-and-ice balls 
had been detected in the nether zone 
beyond Neptune (which, depending on its 
orbit, vies with Pluto for the distinction of 
being farthest from the sun). Many of the 
Kuiper belt objects, dubbed “Plutinos,” even 
had orbits like their namesake’s. 

Pluto was merely the biggest member 
of the Belt, the argument went, and it was 
time to take it down a notch. 

T ombaugh took the notion that he hadn’t 
discovered a true planet especially hard. 
“Clyde had a very scientific mind, but he 


also had a very emotional attachment to 
Pluto,” says astronomer David Levy, a friend 
who published a biography of Tombaugh in 
1991. “I don’t think the argument that Pluto 
should be downgraded to something other 
than a planet has any merit,” Levy adds. 

Scientific opinions on the matter still vary 
widely, and on occasion have sparked public 
outrage. A proposal in 1999 to list Pluto as 
both a planet and a Kuiper belt object drew 
intense criticism from some who felt that a 
dual designation would diminish Pluto’s 
stature. After much wrangling, the Interna¬ 
tional Astronomical Union, the ruling body 


in such nomenclature matters, decided to 
preserve the status quo, and affirmed Pluto’s 
planethood. But doubts, and oustings, con¬ 
tinue. One prominent institution, the Rose 
Center for Earth and Space in New York, part 
of the Natural History Museum, has a pan¬ 
theon of planets that ends at Neptune. 

Resolving Pluto’s status isn’t likely to hap¬ 
pen soon. For one thing, there’s no clear-cut 
rule about what constitutes a planet. The 
most commonly agreed-upon definition - 
an object orbiting the sun, large enough to 
have been rounded into a sphere by the force 
of its own gravity - fits not only Pluto, but 
dozens of the solar system’s larger asteroids. 
For another, astronomers are detecting ever 
heftier Kuiper belt objects, including one 
spotted last November that measures as 
much as 750 miles wide - about half Pluto’s 
size. Word about 2000 WR106, as the orb 
was named, couldn’t help but advance the 
theory that one day, a Kuiper belt object as 
big as, or bigger than, Pluto would be found. 

Until that time, the reigning scientific con¬ 
sensus is that, even though Pluto probably 
wouldn’t be classified as a planet if it were 
discovered today, tradition demands that it 
retain its crown. 

The only convincing way to depose it - or 
to unlock its secrets - is to send a spacecraft 
close by to gather data. Beginning in 1990, 
NASA scheduled a series of such missions, all 
of which were eventually scrapped because 
of a lack of money or failure of will. And since 
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perception taints reality, some observers 
believe the downgrade dialog subtly figured 
into NASA’s decision to delay the Pluto- 
Kuiper Express. 

“The debate over Pluto’s status had to 
have an effect on that mission not going for¬ 
ward as scheduled,” says Levy. “If you told 
people you wanted to fund a mission to an 
asteroid beyond Neptune, I don’t think 
you’d get very far.” 

n a chilly afternoon in northern Arizona, 
Marc Buie drives up to the promontory 
where most of Lowell’s telescopes are now 
positioned, far enough from the Flagstaff city 
lights to provide a dark sky setting. A chain 
link fence shivers in the bitter wind; Buie 
and I dash from the car, and he leads the way 
to one of five large, white telescope domes 
shimmering in the weak sunlight. The big 
metal door to the 31-inch reflecting tele¬ 
scope creaks open and we hurry inside. Just 
looking at Pluto can make you damn cold. 

The ground floor of the dome looks like 
some messy guy’s workshop, a dimly lit space 
with cans of WD-40 scattered all around. 
(Lubricating oil, explains Buie, is the astro¬ 
nomer’s duct tape, the universal problem 
solver.) We ascend a metal staircase; the tang- 
tang-tang of our steps echoes in the dome’s 
rotunda. At the top of the stairs is the huge 
cylindrical beast that nearly fills the room. 
“This is one of our smallest telescopes,” Buie 


says. “But for Pluto, it does a really nice job.” 

Lowell’s largest optical telescope, the 
72-inch Perkins, was pressed into service 
shortly after Clyde Tombaugh spied Pluto; 
its basic technology hasn’t changed much 
since then.What has changed dramatically 
is the way the data is recorded and inter¬ 
preted. For centuries after Galileo, astro¬ 
nomers used only a squinty eye to observe 
objects through a telescope. These days, the 
job is handled by CCDs, charged coupled 
devices that convert light energy into a digi¬ 
tal signal that can be rendered as pixels on 
a computer monitor. (The same devices are 
also used in high-end video cameras.) With 


CCDs, accurate pictures of deep-sky objects 
can be obtained in only a few minutes; the 
output can be processed digitally, with stan¬ 
dard image-processing techniques. Astro¬ 
nomers rarely put an eye up to a telescope 
anymore. “You can’t get a grant to look into 
an eyepiece,” Buie jokes. “It’s too much fun.” 

Nearly all of Buie’s life, though, he’s kept 
an eye on outer space. Like many kids grow¬ 
ing up at the dawn of the space age, Buie 
imagined he’d explore strange worlds him¬ 
self one day. As a teenager, to lay the 
groundwork for an aeronautical career, he 
sent letters to several major airlines, asking 
about physical standards for pilots. They 
wrote back saying the job required some¬ 
thing close to 20/20 vision, bad news for a 
kid with Coke-bottle glasses. But gradually, 
a new dream took shape: Instead of visiting 
planets in a spaceship, Buie would reach 
them through a telescope. 

He earned a bachelor’s degree in physics 
from Louisiana State University in 1980 
and then enrolled in the University of Ari¬ 
zona’s doctoral planetary science program. 

In the fall of 1983, he stumbled across a 
paper on Pluto written by his adviser. “I 
couldn’t put it down,” Buie says. “I started 
running with it, and I really haven’t 
stopped since.” 

In a way, Pluto was the planet Buie had 
been searching for all his life: the perfect 
marriage of hard science and science fiction. 


Pluto was a wide-open field in which it was 
possible to make significant contributions. 

It was also weirdly fantastic - a world with 
jealously guarded secrets. 

Buie’s work during the past two decades 

- his careful measurements and his inter¬ 
pretation of photographs taken by the Hubble 

- has unlocked some of the mysteries. We 
know, for example, that far from being a 
uniform globe of ice, as was once believed, 
Pluto appears to have more intricate, large- 
scale surface patterns than most bodies in 
the solar system. But the chance for a ter¬ 
restrial eureka moment is still not good. To 
get the resolution required to pinpoint the 


sphere’s features from Earth, a telescope 
would need a lens with a diameter about 
1.7 miles wide. 

And with NASA’s decision to delay the 
PKE, Buie is starting to believe that such 
a mission won’t happen in his lifetime. The 
next major Pluto breakthroughs may have to 
wait for a new generation of researchers, a 
thought that leaves him feeling not so much 
angry as betrayed. For Buie, all paths have 
led to Pluto, the cryogenic world where 
gases freeze and ice has the consistency of 
granite - the tiny puzzle with so many miss¬ 
ing pieces, still left out in the cold. 

O n the day of his big meeting with NASA, 
Ted Nichols got up before dawn, put on 
a suit and tie, and made the hour-and-a-half 
drive to Washington, DC. At NASA headquar¬ 
ters, he met with several chief administrators 
for the Pluto-Kuiper Express project. All of 
them told Nichols that the agency had to 
shelve the PKE in favor of a flyby of Europa, 
one of at least 16 moons of Jupiter, where 
an ice-capped ocean might hold microbes. 
Despite the gloomy report, Nichols left the 
meeting unwilling to give up the fight, and 
decided to keep his Web site running. 

Incredibly, NASA announced several weeks 
later that it would entertain bids to develop 
a cheaper alternative mission to Pluto. The 
near-dead project is now at least on life 
support, a testament not only to the scien¬ 
tists but also to the thousands of amateur 
enthusiasts who pressed for the mission’s 
revival. Nichols can rightly claim some of 
the credit. “Congratulations for prodding 
the beast,” one Plutohead emailed him after 
NASA reopened the bidding process. The 
teenager responds modestly: “I can’t claim 
total victory, but already some good has 
come out of it.” 

NASA, for its part, has made it clear that, 
though the public support for Pluto is impres¬ 
sive, the agency is not committed to a mis¬ 
sion. “If we don’t think any of the proposals 
are viable, we’re not bound to choose one,” 
says Jay Bergstralh, NASA’s Acting Director 
of Solar System Exploration. “We can’t make 
a decision based on a few thousand letters,” 
adds NASA’s Don Savage. 

A handful of prominent aerospace con¬ 
tractors are scrambling to submit proposals 
for a revamped mission, but because few 
have the experience to deliver on such 
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damn cold 

jockeying to take a look 
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FRENCH OAE 

s ‘0gtc Malt Scotch 
rR 8NCH , UMOWS 


wines from France 


For our FRINOH OAK 


finished whisky, 

we imported barrels. 

We’re not so crazy about wine 


One whisky 


One place 


For centuries, french limousin oak barrels have gi 


ive finished our 


fine European wines and cognacs their delicate flavors. So we asked ourselves: What would happen i } 
n-year-old whisky in casks of French Oak? Quite a lot, actually. And so our newest single malt was born, with 


distinct and unexpected flavors ofspicy oak, dry nuts and soft fruit, the glenlivet french oak finish 


ENJOY OUR QUALITY RESPONSIBLY ©tooo Imported by The Glenlivet Distilling Co., N.Y., NX, 
ii Year Old Single Malt Scotch Whisky, Ale. 445% by Vol. [80 Proof]. The Glenlivet is a registered trademark. 







Vancouver 
film school 


Those generous people at 

VANCOUVER FILM SCHOOL 

are doing it again—giving away scholarships 
to their world-renowned New Media program 


This year the school is offering two full scholarships 
(valued at approx. $18,725 each) for their intensive, 
10-month program that trains students in the production 
of graphics, animation, audio and video content for 
Internet distribution. 


Deadline for applications is May 31. For full information 
check out the VFS Web site at WWW.VfS.COIH 

or email scholarship@vfs.com 


short notice, only three or four final bids 
are expected. The Jet Propulsion Lab in 
Pasadena, which developed the original 
PKE design for NASA, will probably tweak 
its plan to meet the mandated $500 million 
mark. Teams from Boeing, Lockheed Martir 
Astronautics, and Johns Hopkins Univer¬ 
sity’s Applied Physics Laboratory are also 
working on proposals, as is a group headed 
by planetary scientist and Voyager mission 
veteran Larry Soderblom, who has signed 
on Rich Terrile, former PKE project scien¬ 
tist at the JPL. 

But coming up with an exemplary, cost- 
effective design is only the first hurdle. “The 
second,” says Terrile, “is winning over the 
hearts and minds of congress and the admin 
istration.” If Washington wants to scrub the 
PKE, the battle will be lost. 

It’s doubtful that the bids will contain 
any technological surprises, given the time 
and budget constraints. And there are other 
potential stumbling blocks, too, including 
the uncertain planetary proclivities of the 
Bush administration, which might not be 
overly fond of diminutive planets. If the 
powers that be decide to fund the Europa 
orbiter at the expense of the PKE, says Ter¬ 
rile, there won’t be much that anyone can 
do. “We want to maintain the Europa mis¬ 
sion and the Pluto orbiter,” Terrile says. 
“But the question is, ‘How do you do both?’ 
You really can’t without additional funding.” 

NASA is expected to decide by as early as 
May whether to accept any proposals or to 
delay the mission indefinitely. In the mean¬ 
time, the Planetary Society and others say 
they’ll keep the heat on Congress to give the 
project more money. 

“I think the decision will depend a lot on 
how much public outcry there is,” says Jeff 
Moore, a planetary geologist at NASA’s Arne; 
Research Center. “In the end, things get 
done in space science because enough peo¬ 
ple think it’s cool.” 

Pluto, of course, is way beyond cool. Its 
saga is the story of passionate folks sitting 
in front of blink comparators, telescopes, 
and of late, Web sites, refusing to give up, 
warming themselves at the hearth of their 
own devotions. Now is not the time to aban¬ 
don the little planet that could. ■ ■ ■ 


Tom McNichol (mcnichol@wired.com) is 
a senior editor at Wired. 
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Need more space? Try a digital solution. Back up your data, bum all your video, MP3s and multimedia presentation 
files onto CD. Anyone can do it with Easy CD Creator 5, by Roxio. The world’s best selling CD burning software. 
Check out roxio.com/EasyCD5. Mac addicts look for Toast 5. 


ro*io 

THE DIGITAL MEDIA COMPANY 


© 2001 Roxio, Inc. All rights reserved. Roxio, the Roxio logo, and pure burn are trademarks of Roxio, Inc. Toast and Easy CD Creator are registered trademarks of Adaptec, Inc. All other trademarks used 
are owned by their respective owners. Our software is designed to assist you in reproducing material in which you own the copyright or have the legal right to copy from the copyright owner. 































RULE THE WORLD FROM YOUR CUBICLE 

WITH ONLINE DSL ^ CALLER ID WITH NAME ^VOICE MAIL ^ 



1/1/e put together the world’s most powerful technologies in ways that help you do whatever you want, 
whenever you want. Visit verizon.com. 




verizon 

How to get life done. 


LOCAL CALLING PLANS • LONG DISTANCE • WIRELESS SERVICES • NATIONAL 411 • DIRECTORY SERVICES • NETWORK SERVICES • VOICE MAIL 
ONLINE DSL • MOBILE WEB • DATA SERVICES • WEB HOSTING • CALLING SERVICE PACKAGES • WORK AT HOME SOLUTIONS • CENTREX* CALLER ID 
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Raising the Bar 

Fully loaded power steering, handle-held computing, 
carbon-fiber aero frames - gear up for high style. And think fast. 


By Andrew Tilin Unless you've got mutant quadriceps and softballs for calves, getting noticed on a bike comes 

Photographs by Nigel Cox and Todd Tankersley down to the machine's aesthetics - take a look at the $9,500 Colnago CF1 above. But turning 

helmeted heads doesn't have to mean spending thousands on racy frames and exotic wheels. 

Check out the SmartBar (see page 133) from Chicago-based SRAM, a company that has 
committed itself to reversing cycling's high cost for cool. Engineers there have reworked the 
prosaic handlebar into a new, integrated platform that, at about $300, is a budget-conscious - 
and great-looking - hood ornament. 

"We sought a designer look," says SRAM president Stan Day."We didn't want the thing fitting 



together like a Mr. Potato Head." 

The SmartBar is silver and sleek - a cross between a motorcycle handlebar and George Jetson's 
steering wheel. When equipped with optional headlights and rearview mirrors, the twin-beam 
urban-assault handlebar has a game face."People should be as excited about getting on a bike 
with a SmartBar as they are about stepping in the door of a Viper," says Day. 

Wrap your fingers around the SmartBar, and the handlebar's functionality makes it hard 
to let go. Big, white-faced dials display gears. Controls for a bike computer, a bell, and the 
lights are near your thumbs.The SmartBar works exclusively with SRAM's signature shifters, 
which look like the handlebar grips they sit next to and which twist easily to switch gears. 

A basket, a cell phone holder, and a place for the garage-door opener are among the accessories 
in development. 
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This isn't the first time SRAM has focused on 
improving bicycle ergonomics.The 14-year-old 
company started when Day, then a 28-year-old 
amateur triathlete, invented the twisting shifters 
for cyclists who didn't want to reach for a lever. Day 
subsequently built a solid business by making 
components like derailleurs and brakes, and SRAM 
has since grown to a 1,000-person outfit with 
additional offices in Germany, the Netherlands, 
and Taiwan. Wanting to broaden the line, Day 
decided that a handlebar would tie together all 
of the company's parts. But he wasn't interested in 
manufacturing another"rattly tube"- his term for 
the predominantly aluminum and steel competition. 
His decision to take the bike path less traveled 
turned into a two-year, $2.5 million odyssey. 

Day and his engineers dismissed metal as too pricey 
and hard to sculpt, and took the unprecedented step 
of seeing whether a plastic handlebar would hold 
up to the jolts of riding. They experimented 
with what was close at hand, cutting up several 
office-chair bases, attaching them to stems, and 
taking them for a ride.The cyclists and their"bars" 
returned intact. 

For the next eight months, four engineers and 
an industrial designer worked onscreen with 3-D 
modeling programs to hone the SmartBar's structure 
and make it easy on the eyes.They hollowed out 
the bar to shave weight.To accommodate cyclists 
of almost any size, designers created a 30-piece, 
double-jointed aluminum stem that can move the 
handlebar forward, backward, up, and down."We 
wanted a degree of adjustability riders had never 
seen before," says Jason West, an engineer who 
headed the bar's development. Four patents are 
pending on the package. 

The swoopy plastic bar also survived all the 
abuse SRAM's engineers dished out. SmartBars 
were pressed and pulled a half-million times by a 
pneumatic machine. Impact-testing devices swung 
a 45-pound hammer down on each grip."There 
was a little difficulty with that test," West deadpans. 
"We couldn't seem to break a bar." 

But for all the SmartBar's toughness, its Grilon 
composite material offers a modicum of compliance 
that riders won't find in metal-pipe models.The 
SmartBar flexes slightly when a rider hits a pothole, 
taking some of the rattle out of the ride. 

So far, two big US bike manufacturers, Raleigh and 
Trek, are each putting the handlebars on a new street 
model that costs around $900.Their releases coincide 
with a fresh wave of other bikes and componentry - 
from a streamlined computer to a fierce urban bicycle 
- that echo SRAM's mission to make style affordable. 

As for the SmartBar itself, Day says different - and 
less expensive - versions will follow. In the meantime, 
when the original becomes available as a stand-alone 
part this summer, Day believes the impress-for-less 
theme will take off. 

"People will ride with the SmartBar out of pride 
and enthusiasm," he says.The thrill of cycling will 
come from the breeze in your hair and the art 
in your hands. + + + 


Contributing editor Andrew Tilin (tilin@nets.com) 
wrote about Formula One racing in Wired 9.03. 

























Italian Stallion 
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Bar None 


The CF1 doesn't just feel like a Ferrari. It is a Ferrari.The 
legendary Italian company builds the one-piece frame at the center 
of the 17-pound Colnago, using the same carbon fiber that Ferrari 
puts in its Formula One rockets.The composite machine's ride is 
sports-car stiff, and the handling is lightning quick: With a lowered 
bottom bracket and steep tube angles, the CF1 will turn on a lira. 
Production is limited to 500 bikes, all painted a familiar shade of red. 
Colnago CF1: $9,500.Trialtir: (888) 867 4334, www.trialtir-usa.com. 


The SmartBar handlebar is standard equipment on the Trek 
Navigator 500 ($879) and the Raleigh SC 400 ($929) - but according 
to SRAM you'll soon be able to snap the trick ornament onto your old 
steed and complement its sleek silhouette with a bevy of controls. 
Extend the aluminum stem on this city-cruising handlebar for the 
ride of a cafe racer, or pop the handlebars up high to see and be 
seen. Rearview mirrors ($50), high-intensity lights ($200), and a 
computer ($150) add to the custom look. SRAM: www.sram.com. 
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X-Machine 

Don't let the Truth's Rube Goldberg 
look mislead you - this complex cross¬ 
country bike is built for efficiency.The 
multiple-pivot rear end, which stays rigid 
and responsive during pedaling, provides 
a gluteus-saving 4 inches of travel when 
you hit a bump in the trail.The aluminum 
frame is shot-peened - pelted with 
minuscule ball bearings - to compress 
and fortify the metal. Unlike most 
quarter horses, the 23-pound Truth 
is guaranteed for life.Truth I.C.T.: 

$3,800. Ellsworth:+1 (760) 788 7500, 
www.ellsworthbicycles.com. 

Heavy Breather 

Schwinn's 5hock"0"air pump 
won't fail you as the pressure builds. 

The fork/rear-suspension pump's 10-mm 
alloy barrel reduces stroke work, and the 
big gauge incorporates a bleed valve 
to keep your spring at the right psi. A 
chamber built into the handle can hold 
a spare tip. Shock"O" Pump: $34.99. 
Schwinn Cycling & Fitness: (800) 724 
9466, www.schwinn.com. 

o 
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Crashproof 

The manual-free Cat Eye OS com¬ 
puter requires no tools to attach, and its 
prompts are all you need to input cali¬ 
bration, default readout settings, and 
point-size choices for onscreen data.The 
OS remembers birthdays, your last ride, 
and your last six years of logged miles. 
Even the packaging is smart - it holds 
Zip disks. Cat Eye OS 1.0: $74.95. Cat Eye: 
(800) 522 8393, www.cateye.com. 
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The ultimate Mini DV camcorder. 

- Exclusive XL Mount allows Zoom Lens options: 

Extra Wide Angle 3x, 14x (full manual) and 
16xwith Optical Image Stabilizer™ 

- 3CCD with exceptional, low-light performance 

- 16x SuperRange Optical Image 
Stabilizer™ lens standard 

- Accepts EOS EF 35mm camera 
lenses with optional EF adapter 

- Full manual control 


Z&IO 

The perfect companion for making 
digital home movies. 

- lOx Optical Zoom Lens plus 

200x Digital Zoom with 
Image Stabilization 

- Movie and Photo (still) modes 

- 5-hour, high-capacity battery* 

- Ultra compact, sleek design 

- 2.5" LCD Viewscreen 
- Analog line-in 


Professional performance in a compact Mini DV. 

20x Optical Zoom Lens plus lOOx Digital Zoom with 
Optical Image Stabilizer™ 

Professional L-series Fluorite Lens 

3CCD with pixel shift 

Movie, Photo (still) and Frame modes 


□pturaGB 

More versatility than ever 
in a Mini DV. 


12x Optical Zoom Lens plus 
48x Digital Zoom with Optical 
Image Stabilizer™ 


Progressive Scan CCD with 
RGB filter 


Progressive Scan Digital 
Motor Drive™ (30 stills per 
second), Movie and 
Photo (still) modes 


Select EOS Flash 
compatibility 


Analog line-in 


Direction-Accurate Microphone 
Analog line-in 


€LIRA2GB 


A soul mate for your computer. 


- lOx Optical Zoom Lens plus 40x Digital Zoom 
with Image Stabilization 

- MultiMediaCard for still images 

- Analog line-in 


- Progressive Scan Digital Motor Drive™ (30 stills per 
second), Movie and Photo (still) modes 

- Progressive Scan CCD with RGB Primary Color Filter 

- Only 0.86 pounds 



canon connects 


Mini JJ^Y 


Each of our digital camcorders has an IEEE 1394 (FireWire®) digital terminal for easy computer connectivity, superior picture clarity 
you can only get from Canon lenses, an optional Floppy Disk Adapter for capturing stills, and the Mini DV format. Because what you 
record is just the beginning, i-soo-ok-canon www.canondv.com 


Canon 


KNOW HOW' 


©2001 Canon U.S.A., Inc. Canon, Canon Know How, Digital Motor Drive, Optical Image Stabilizer, Canon Connects and the Canon Connects logo are 
trademarks of Canon Inc. FireWire is a registered trademark of Apple Computer, Inc., registered in the U.S. and other countries. *Optiona! accessory. 
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You Haul 

The Topeak basket makes microbrew runs easy.The 15-inch-tall cargo carrier 
is the modern-day cyclist's little-old-lady cart. At the store, pull up the Topeak's 
telescoping, luggage-style handle, tilt the basket for easy wheeling, and fill it with 
chips, salsa, and a case of stout.The 3.3-pound Stroller then slides onto a bike- 
mounted,Topeak Super Tourist Rack ($29.95; sold separately) as snugly as RAM 
clicking into a motherboard. Rear Basket Stroller: $44.90.Topeak: (800) 250 3068, 
www.topeak.com. 

Fork Lift 

RockShox'trusty SID fork bounces back into the spotlight with on-the-fly 
adjustment. For smooth climbs, turn a fork-crown-mounted knob to lock out 
movement - and maximize efficiency. On harsh trails, readjust to 2.5 inches of 
travel. An internal piston keeps air and oil from ever meeting and causing the 
2.7-pound SID's performance to sag. SID SL: $579. RockShox: (800) 677 7177, 
www. rockshox. com. 




Street Smarts 

Kona took the gears and sus¬ 
pension off a free-ride mountain bike 
and turned it into the uber urban trans¬ 
porter. Without shocks, the 25.9-pound 
Kaboom is stiff and speedy. Its overbuilt 
steel fork and girderlike aluminum 
tubing let you bound confidently off 
loading docks - even neighborhood 
BMX berms - as if they were curbs. 
Without gears, the black, single-speed 
Kaboom is simple to maintain and 
requires zero processing: better for 
keeping your mind on the downtown 
obstacle course. Kaboom: $749. Kona: 
(800) 566 2872, www.konaworld.com. 
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Pocket 


theVVeb 


GoAmerica 
connects 
Pocket PCs 
to the whole 
Wireless Internet. 

Wherever you are, our 
Go.Web™ technology gives 
you the run of the full Internet 
on any device. In real time. 

Go.Web™ also lets you check 
or send email with docs and 
spreadsheets on Pocket PCs. 
We make the Internet your 
wireless mobile tool. For more 
information, call 888-462-4600 . 
or click www. g oamerica.net 

Take the Internet. 
And run? 

GoAmerica 

mm Wireless Internet Services 


Powered 


GoAmerica © 2001 Network coverage based on availability. 
GoAmerica and Go.Web are property service marks of GoAmerica, Inc. 
Devices based on GoAmerica compatibility. 




Wind Slicer 

Don't blame the Trek USPS for a slack time trial: 
The frame helped Lance Armstrong clinch a Tour de 
France. Engineers shaped the aerodynamic, 3.3 
pounds of layered carbon fiber, complete with slivers 
for tubes and dimpled surfaces to reduce drag, in a 
wind tunnel. Speed, however, has its price: Getting to 
the hydration bladder, which hides in the down tube, 
requires removal of the fork. USPS Time Trial Frame 
(not available as a complete bike): $4,499.99.Trek 



Bicycles: +1 (920) 478 4678, www.trekbikes.com. 

Hot Rod 

SmartBar isn't the only new face in cycling. Easton's carbon-fiber EC90 
brings the ancient "drops" up to speed: At 6.5 ounces, the one-piece molded bar 
is the lightest available (the red paint contributes but 8 grams).The carbon-fiber 
shock-absorbent EC90 gives your wrists a break and resists fatigue 12 times 
better than traditional aluminum horns. EC90: $160. Easton Bicycle Components: 
(800) 991 0070, www.eastonbike.com. 
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Yep, you're in 

E-COUNTRY NOW. 





Beautiful neighborhoods, outstanding schools, and the most 

WIRED COMMUNITY IN THE NATION. WHAT MORE COULD YOU ASK FOR? 

Well, how about an army of venture capitalists ready to 

FUND YOUR BIG IDEA? THE HOME OF THE INTERNET IS ALSO THE 
LAND OF OPPORTUNITY. TO BE A PART OF IT, VISIT WWW.E-COUNTRY.ORG, 

Or if you're still into the old technology, call 703-790-0600. 


BANDWIDTH AS BIG AS YOUR DREAMS 


FAIRFAX COUNTY, VIRGINIA 











Bright Idea 




Serious Bender 

The big curve in the titanium Kitsuma's top tube tells everyone 
that you're an off-off-road rider. Below the saddle, the tube lies 
horizontally for plenty of bailout clearance on boulder-hops gone 
awry. But toward the handlebars, the tube angles skyward to 
accommodate the long-legged, adjustable (3.1 to 4.9 inches) Rock- 
Shox Psylo fork. Unlike other, dual-suspended free-ride machines, 
this 26-pound, handcrafted hard-tail can actually climb to the top of 
the run. Disc brakes let you change your mind right up to cliff's edge. 
Kitsuma: $4,675. Litespeed: +1 (423) 238 5530, www.litespeed.com. 


That blue-white glare lighting the way for new BMWs and Audis has gone backcountry.The HID's 
metal-halide bulb produces light brighter than the sun and makes halogen illumination look positively 
yellow. A compact, rechargeable, nickel-metal-hydride battery provides four hours of power and stores in 
a jersey pocket or CamelBak.The headlight, encased in a weatherproof fiberglass housing, straps to your 
helmet - so the light moves with your head. HID Light: $369.95. NiteRider Technical Lighting Systems: 

-f 1 (858) 268 9316, www.niterider.com. 
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Visteon’s ICES fe n - * -J jB | 

( information, 
communication, 
entertainment , 
security) system ™ I 

received Popular Mechanics Editors Choice Award 
and was chosen one of 50 Hot Technologies by 
Smart Computing (January 2000). 

Microsoft , Intel and Palm are trademarks or registered trademarks of 
their respective companies or subsidiaries. 


the moment you need it. It’s a 
Superintegrated ™ system that works 
together and can be controlled 
hands-free by Visteon Voice 
Technology™—the most advanced 
voice technology in the world. 


When Visteon wanted to help drivers 
stay connected to their world by 
bringing e-mail, the Internet, 
navigation, stock quotes and 
information from a Personal Data 
Assistant into their vehicle, we teamed 


with industry leaders — Microsoft,® 
Intel® and Palm, Inc.® The result? 
Award-winning technology that gives 
you access to the information you use 
every day, delivered right to your car 


To learn more about our innovative 
ideas and how we collaborate for 
success, call 1 800 VISTEON or 
visit visteon.com. The possibilities 
will amaze you. 



See the possibilities “ 










Open Platform 

The CX-7 carbon-fiber pedal 
comes with six shims that allow the 
biomechanically challenged to slant 
the Look plus or minus 3 degrees. 

To smooth out your stroke, the 6-ounce 
road pedal can be moved as far as 
10 mm from the crank arm. Now even 
the bowlegged can get comfy in the 
saddle. CX-7: $350. Look: (800) 991 
0070, www.lookcyclesusa.com. 

Spin Control 

The Grand Marquis changes with 
your mood. Feel like bombing the hills? 
Loosen the stem, back off a locknut, 
and rotate the asymmetric head tube 
180 degrees to give the Mongoose a 
relaxed, longer wheelbase - and easier 
handling at warp speeds. Hankering for 
tight single track? Rotate the tube again 
for quicker steering. Adjustable front 
and rear suspensions add to the all¬ 
aluminum, 28.5-pound bike's personality. 
Grand Marquis: $1,999.99. Mongoose: 
(800) 645 5806, www.mongoose.com. 


Splash Cache 

The Water Jacket likes to hug you 
and your gear.The hydration backpack's 
carrying straps form an arch over your 
shoulder blades for a weight-disbursing, 
comfortable fit when you're carrying 
a standard 70-ounce bladder full of 
fluid or when you upgrade to the full- 
capacity 200 ounces. Between two nylon 
flaps - with a total of four pockets - 
you can pack enough clothes for an 
epic outing. Water Jacket: $90. Schwinn 
Cycling & Fitness: (800) 724 9466, 
www.schwinn.com. 
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, - + 1+^I^ocn't use UD voice minutes. And you gel iMbta 

, You can receive calls while you're using it. It doesn t use up 


phone, 
email because you don 


■ t have to log on every time. Nextel. More ways 


than anyone to communicate with everyone. 


NEXTEL Mobile Office Email 

See it work at nextel.com/email 



from Fox 
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Speed Demons 


Hardcore roadies will appreciate carbon-fiber 
wheels that don't feel like composite noodles The 
scant 16 spokes do the work of many more: Each of 
the breeze-slicing, stainless steel blades is anchored 
on opposing sides of the hub and rim for impressive 
side-to-side rigidity. Shimano's flyweight, 3.4-pound 
duo comes with its own tailor-made, cork-composite 
brake pads - don't use standard versions or you'll 

wZTr th r h < the wheels ' s P ace -age walls. 
WH-7700-Carbon: $1,299. Shimano: +1 (949) 951 
5003, www.shimano.com. 


Strength in Numbers 


Human horsepower has never been so easily 
measured. Polar got around the usual inconveniences 
- install a new hub! pull off your cranks! - by mating 
S710 heart-rate monitor to a device that susses out 
wattage by figuring the speed and tension of the 
chain. Two sensors attach directly to the bike, deliver 
continuous readings, and tell you if your right leg has 
to work harder than your left. S710: $289.99. Power 
Kit: $349.99. Polar Electro Inc.: (800) 227 1314. 
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You'll need to open several firewall 
ports and modify the packet filtering 
on the 4500 router using IOS so 
your extranets can communicate 
with our e-servers over the 6 meg 
fractional T3 line... 

Still with me?" 


3Com's New Era of Business Networkin g 



Roughly translated: Talk to 3Com about the new, easy-to-understand 
networking products. Everything's completely compatible, from 
SuperFast Ethernet Gigabit connections to Internet firewall security. 
All engineered to give your networking the boost it needs to 
exploit the Internet to its fullest. For more information, click 
3Com.com or talk to your 3Com reseller. Home. Office. Beyond. 


3Com 


Simple sets you free. 


















Thin Skin 


Clear Vision 


Stronger, leaner, and quicker:That's 
the SL Road.The aluminum used in 
the Specialized frame - ridden by the 
European Festina team - is made of 
a number of periodic-table elements 
that have been baked at 932 degrees 
Fahrenheit.The result is a feathery, 
17.5-pound ride - pedals and water- 
bottle cage included - with slim alloy 
tubing that's up to 40 percent stronger 
than thicker pipes.The carbon-fiber 
fork and Campagnolo 10-speed cassette 
(for 20 speeds total) are worthy book- 
ends. S-Works SL Road: $4,299.99. 
Specialized:+1 (408) 779 6229, 
www.specialized.com. 


The light may change while you're wearing Briko's 
Lucifer, but the view won't. On shaded trails, every root and 
rut shows up through the polycarbonate, nearly transparent 
lenses (available in six tints). Blast into the sunshine, and 
the subtle, violet-metallic lens coating diminishes glare 
and eliminates dangerous UVA and UVB rays. Lucifer: $99. 
Briko USA: (800) 462 7456, www.brikousa.com. 

Lid Blower 

The breezy Allez runs a paltry $3.50 per hole for each 
of its 20 vents. With the looks and most of the technology 
of Specialized's top-of-the-line King Cobra, the 11.2-ounce 
Allez has a clip-on visor, nearly seamless construction, and 
a spring-loaded skull clamp that's beefier than its predeces¬ 
sors. Allez: $69.99. Specialized: +1 (408) 779 6229, www 
.specialized.com. ■ ■ ■ 
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Feel naked 
without your music? 

Don’t. 

The new Panasonic 
e-wear SD audio player is 
so small and light you can 
wear it almost anywhere. 
Load music files from the internet 
or your CD collection onto your 
e-wear SD audio player and 
hit the runway. It’s that simple. 

Music never sounded 
or looked this good. 




internet Keyword: Panasonic e-wear panasonic.com/SD 
1 - 800 - 211- PA N A 


Panasonic 

just slightly ahead of our time 



COVISINT 


148 ■ INFRASTRUCTURE, Building the back-end. 


152 ■ SUPPLY CHAINS. Managing the manufacturing process. 


154 ■ RELIABILITY AND SECURITY. Keeping B2B up and running. 


156 ■ ECONTENT. Online information is an essential part of the strategy. 


158 ■ TRUST. The ultimate goal is to build better relationships. 



Taking the Practical .Approach 

Geoffrey James 


A global, independent 
ebusiness exchange for 
the automotive industry, 
Covisint gives equipment 
manufacturers and suppliers 
secure and comprehensive 
development and 
procurement tools to 
reduce supply-chain 
costs and streamline 
business operations. As 
more automotive companies 
benefit from using 
Covisint's solutions, the 
industry will become 
healthier than ever, 
thanks to increased 
efficiency in production 
and inventory management. 
And Covisint's tools will 
let industry partners 
worldwide work together 
online to create new 
product designs. Covisint 
is accelerating the pace 
of business. 


vvvvw. covisint. com 


THE PARTY’S OVER. Getting serious about B2B. 

New technology succeeds if it helps a company 
become more cost-efficient or expand into new 
markets — and because B2B does both, it will be 
essential to doing business in the future. 

INFRASTRUCTURE. Building the back-end. 

Most businesses realize the importance of having an online presence, and 
they know B2B is the way to achieve that. A Jupiter Media Metrix survey 
of 80 executives revealed that their firms spent $2.1 billion in 2000 on 
developing their Net-market capabilities. During the next 18 months, 
these companies will focus on electronic trading and marketing. In other 
words, the total investment in B2B technology is expected to grow rapidly 
as businesses move from initial acquisition to implementation. 





























The wisdom of experience. 
The energy of youth. 
Limitless potential. 


covisint 



Covisint, combining the heritage 
of the automotive industry and the 
promise of Internet technology to 
open a new window of possibility. 
Covisint is a global automotive 
business-to-business exchange 
developed by DaimlerChrysler, 

Ford Motor Company, General Motors, 
Nissan, Renault, Commerce One 
and Oracle. 

Here, connection increases organization. 
Collaboration transcends geography. 
Speed breeds efficiency. 

Knowledge is exchanged securely. 


covisint.com 
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Which of the following applications have 
you implemented? Which applications have 
you budgeted for the next 18 months? 


[ Trading System 
| Marketing System 
I ERP/CRM 



□ 

□ 

□ 

□ 
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Source: Jupiter Media Matrix 


Jupiter's analysts believe that, in the future, the growth of private Net 
markets will significantly drive expenditure on the technology and services 
needed to unite business partners in collaborative commerce. By 2005, 
Jupiter expects companies to spend as much as $80.9 billion annually — 
which may sound high, but which will be necessary for moving a portion of 
the $6.3 billion in B2B ecommerce that Jupiter projects for 2005. 

Marc Harrison, research director of Jupiter's Custom Strategy and 
Research group, views the current economic slowdown not as an 
impediment but as a spur to the growth of Net-market infrastructure 
spending. "During an economic slowdown," he says, "businesses look to 
increase efficiency through shortened product-development cycles, 
collaboration, and lowered product costs." 


By 2005, 
companies 
will spend 
$80.9 billion 
annually on 
net-market 
infrastructure 


Such enormous investment in infrastructure will 
be contingent upon better transaction platforms 
than what we have today — little more than 
software modeled on some of the first 
proprietary systems. Harrison believes that 
anticipated complexity in ecommerce is making 
technology companies scramble to discover 
what their customers will need for the long 
term. "The shift toward Net markets on the part 
of many brick-and-mortar businesses brings to 
light many significant back-end integration 
issues," he explains. "This translates to huge 
revenue opportunities for technology and 
services enablers — something we will see even 
more of as these marketplaces reach the next 
level of maturity." 
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BMC SOFTWARE 

Discover the power of 
partnership. BMC Software 
OnSite™ is a global 
certification program that 
recognizes your company's 
commitment to continually 
deliver exceptional service 
through its e-business 
offering. To maintain your 
competitive advantage, you 
need to provide the highest 

o 

level of reliability and availability 
from your business-critical 
applications at all times. 

The OnSite symbol 
communicates that your 
business-critical applications 
are managed by BMC 
Software and have undergone 
rigorous performance testing. 
OnSite is the only program 
that assures optimal application 
service to the Web and 
e-business environments 
through the use of BMC 
Software products. 


www. bmc. com 
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With business-critical technology becoming increasingly complex, you need an e-business partner who can 
make your ultimate success as easy as flipping a switch. 

And that’s the idea behind our BMC Software OnSite™ certification program—your seal of assurance that your 
business is committed to delivering a quality end-user experience and has met our rigorous standards for 
service level management. 

Companies that bear the OnSite symbol have applied the methodology they need to manage their business- 
critical applications. Affording them the peace of mind that they will have maximum availability all day, 
every day. 

For more information, visit us at www.bmc.com. It’s that simple. 
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These businesses made the right choice. Will you? 


Assuring Business Availability™ 
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UPS 


SUPPLY CHAINS. Managing the manufacturing process. 

Companies that want to remain competitive in a world where B2B 
becomes the norm must immediately begin investing in supply chain 
management. Even in the face of existing technology, many companies 
are using supply-chain management to improve the logistics of 
manufacturing — from obtaining raw materials to shipping products to 
customers. That’s the theory, but in applied B2B, supply-chain automation 
occurs as a series of practical steps, each one incrementally improving 
the process as a whole. For example, Bethlehem Steel Corp. has built a 
system that allows it to track the creation of a metal product, from start 
to finish. 

“Supply-chain automation is a critical issue 
for companies like General Motors, Boeing, 
Lockheed Martin, and British Aerospace,” says 
Kevin Schick, VP of product marketing for 
Commerce One, a company that builds online 
marketplaces. Companies with existing ERP 
(Enterprise Resource Planning) systems already 
have a head start in implementing supply chain 
management. ERP can act as a back end to the 
Web-based management of the elements in the 
supply chain. However, it’s not always clear how 
far the supply chain system should be integrated 
with the ERP system. One approach says that 
supply chain should be part of the ERP system, 
which means that significant programming 
might be required in order to make sure that all 
the interfaces work correctly. Another approach 
is to layer the supply chain, as a set of Web applications, on top of the 
ERP system; this approach takes less time, which could be a critical 
competitive factor. 


Back-end 
integration 
translates to 
huge revenue 
opportunities 
for technology 
and service 
enablers 


In the present economy, 
a business's inventory 
can transform from asset 
to liability almost 
overnight: Today's hot 
products are tomorrow's 
has-beens. How do you 
insure your investment 
against such disasters? 
By increasing stock- 
turnover rates and 
delivering goods to 
customers faster than 
ever. Keep everything 
moving like clockwork 
with UPS's logistics 
planning, inventory 
management, and financing. 
Of course, UPS always 
offers delivery to every 
address in the 48 
contiguous United States, 
and to more than 200 
countries and territories 
worldwide as well. 


Not all supply-chain improvements come in the form of comprehensive 
solutions, however. Some companies are taking an incremental approach 
to supply-chain logistics, using practical technology to meet the 
challenges of doing business online. For instance, online merchant 
buy.com has several suppliers ship their products to millions of buy.com 
customers — including small businesses, which buy in bulk — leaving the 
ecompany the enormous task of processing and coordinating thousands 
of returns. To cope with this, buy.com implemented a new UPS service, 
which gives customers onscreen labels that print on standard paper from 
a PC, along with lists and color maps of nearby UPS drop-off locations. 
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www. ups. com 















Status: Delivered ] 
Delivered On: feb 5,2001 ! 
Address: Eira Grove, W1 
Signed by: Hank K 


YOU CAN TRACK PACKAGES 


LEAVING THE MEETING. 


DAfl MC1AIC 

YOU’D REALLY LIKE TO LEAVE THE MEETING. 


Tracking goes mobile. Accessing crucial shipping information no longer means being 
chained to your PC. Our wireless technology lets you track packages from just about 
anywhere using a text-messaging or Web-enabled wireless phone, pager, or PDA. Add 
the ability to calculate shipping costs, confirm transit times, and find the nearest drop-off 
location, and UPS puts powerful business tools in the palm of your hand. So you’ll be 
free to get up and move around. When the meeting’s over, that is. Visit ups.com/wireless 
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Once their package has been shipped, a customer can track it directly 
from the merchant’s site. Meanwhile, behind the scenes, merchants can 
keep track of returns. Carparts.com is using a similar system to track 
returns for automotive parts. "These are perfect examples of how UPS is 
using technology to develop and capture a growing business fueled by 
ecommerce,” said Tim Geiken, VP of ecommerce at UPS. "In the process, 
we reduce costs and add value for our business customers, while greatly 
enhancing the online experience.” 


SITARA NETWORKS 

Designed to address the 
limitations of IP, Sitara 
Network's integrated suite 
of high-performance products 
helps both enterprises 
and ISPs optimize their 
presence on the Internet, 


RELIABILITY AND SECURITY. Keeping B2B up and running. 

Because B2B will be handling mission-critical supply-chain data, 
transactions must take place within a reliable computing environment. 
CIOs and IT managers involved in real-world B2B applications are often 
faced with a significant problem: the impact of Internet-based commerce 
on existing legacy and business-critical traffic. "The problem with 
end-to-end B2B is that the public Internet has performance limitations,” 
explains Jose A. Collazo, chair, president, and CEO of InfoNet, which 
offers services and products that facilitate communication between 
companies and their clients, prospects, employees, and partners. 

"We use a private Internet for our customers, so all those performance 
issues aren’t a concern,” Collazo says. 


Companies that want to do B2B must implement 
a service architecture that can cope with large 
amounts of data without creating performance 
problems. This service architecture must be 
capable of differentiating between important 
business traffic and casual applications, such as 
browsing. The network must be able to route 
traffic so that business transactions can be 
handled more quickly. "B2B is mission-critical 
traffic, and thus there must be a strategic 
business focus to ensure that important Internet traffic is handled 
appropriately,” says Malik Khan, founder and CEO of Sitara Networks Inc., 
a company that integrates applications and networks. 


Security is the 
number one 
issue in site 
management 


Security is another important issue: With reports of hacking on the rise, 
companies need to be certain that any sensitive information on their — 
and their business partners’ — Web sites is safe from prying eyes. Most 
businessesoise firewalls, which filter out unwanted packets and separate 
the public Web server from the internal network. 


iSSB 




protect their applications, 
and deliver revenue-generating 
support — all with the 
quality of service their 
customers demand. A 
leader in the enterprise QoS 
market, Sitara is headquartered 
in Waltham, Massachusetts, 
with subsidiaries in Africa, 
Asia, Canada, Europe/and 
South America. 


www. sitaranetworks.com 


$ Sitara 
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Sitara Networks can give you 
the divine ability to: 


Become a 


...all within your network 
budget and resources. 


Every company, from small enterprises 
to large service providers can achieve 
this higher state of enlightenment and 
functionality. If not, your business is at 
risk, and your competition knows it. 

Sitara’s layer of intelligence 
customizes the network to deliver 
what you need when you need it. 
Deliver quality VoIP, consistent 
application response time, fast web 
access, and guaranteed SLAs all on 
your existing network. 


Sitara’s QoSDirector won: 


We’re the 1st company to deliver an 
integrated and modular QoS (Quality 
of Service) platform worldwide that 
integrates highly scalable bandwidth 
management, a layer of application 
specific intelligence, and end-to-end 
comprehensive QoS management. 

By partnering with industry leaders, 
including Siemens, Citrix Systems 
Inc. and Sumitomo Corporation - 
Sitara protects your network with 
holistic QoS. 

$ Sitara 

Networks® 


PEOPLE'S CHOICE 




www.sitaranetworks.com 

© 2000 Sitara Networks, Inc. Sitara and the Sitara Logo are registered trademarks, and 
QoSWORKS, QoSDirector and QoSArray are trademarks of Sitara Networks, Inc. All other 
trademarks are property of their respective holders. Printed in the USA. All rights reserved. 
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The safety of a Web site in a B2B app is somewhere on a par with our 
national security. Although security has become the number-one issue in 
site management, the Web apps inside a firewall can be easy targets for 
hackers, who might access intellectual property and corporate assets, 
alter the prices of goods, access sensitive customer information, and even 
deface or completely shut down a site. “Application-level hacks are a 
serious business-management issue that directly threatens a company’s 
bottom line,” says Peggy Weigle, CEO of Sanctum Inc., a company that 
develops Web-app security software for scanning, detecting, logging, and 
preventing application-level attacks. "Customer confidence and integrity 
of brand can be jeopardized instantly, with a single security breach, and 
encryption and network firewalls are not enough to stop the Web-app 
perversion from happening every day,” she adds. 


ECONTENT. Online information is an essential part of the strategy. 
Providing online information as a way of generating sales leads is a 
greatly underestimated feature of B2B. According to a 2000 ActivMedia 
Research LLC survey of Web-enabled companies, for more than half of 
them, B2B consists of providing information on their Web sites for 
prospective buyers. 


econtent 
generates 
sales leads 


The idea is to generate sales leads rather than 
an actual sales process, says Harry Wohlhandler, 
ActivMedia’s VP of research. "Many companies 
have not set up their Web sites to take orders, 
because entering relationships with other 
businesses involves significant negotiation 
and human interaction,” he explains. "While 
companies certainly can order commodities like 
personal computers and office supplies — sight 
unseen — few B2B transactions are that simple 
or well defined.” 


And of those companies that offer the option of ordering B2B products 
and services online, only 8 percent conduct most of their sales through 
that venue, and half don't expect their online business to ever exceed 
their offline one. According to Wohlhandler, these firms are primarily 


SANCTUM 

eBusinesses rely upon 
security software to 
protect both themselves 
and their online customers 
from hackers. But software 
has its problems. There's 
the margin of human 
error in coding it, and the 
endless task of keeping 
up with new and updated 
versions, which requires 
manual patching or 
upgrading — a risky practice 
that leaves most Web 
sites vulnerable. 

Sanctum Inc. offers the 
first viable defense 
against hacking: Its 
comprehensive package 
of on- and offline solutions 
works autonomously to 
monitor site activity and 
prevent break-ins. 
Sanctum can help you 
save your site! 

www. sanctuminc. com 

SANCTUM 











YOU CAN'T FIX A WEB SECURITY 
PROBLEM YOU DON'T KNOW EXISTS. 


Introducing AppScan. 


The first and only QA tool that quickly identifies both known and unknown vulnerabilities caused by holes and 
bugs in Web applications—and then tells you how to fix them. Before you buy another Web security solution, 
find out where the problems are. Believe it or not, this is information that up "til now was just too hard to get. 

Try out AppScan for free. Go to www.Sanctumlnc.com or call 1-888-280-8503. 



SANCTUM 

SAVE YOUR SITE 
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interested in PR and image enhancement to establish awareness of and 
interest in their products so customers will make purchases offline. 

This means that providing high-quality econtent will remain an essential 
part of many companies’ B2B strategies. For these companies, the 
challenge will continue to be translating econtent into purchases, and 
the solution will be to constantly upgrade the information on their Web 
sites. “The market is quickly learning that customer loyalty on the Web 
is achieved through the quality of experience customers have while 
exploring sites,” said Wayne Mofris, senior VP of corporate marketing at 
BMC Software, a company that creates systems-management software 
forebusinesses. 


Companies 
need to choose 
a suitable mix 
of technology 
and trust in 
order to be 
successful 


And because many enterprises prefer buying 
and selling face-to-face, it’s likely that there 
will be a significant market for a technology that 
lets customers find their way from Web sites to 
brick-and-mortar shops and their products and 
services. “As the world becomes increasingly 
mobile, you need to be accessible to your 
customers — through every available channel, 
at all times,” says Emerick Woods, CEO and 
president of Vicinity, a company that provides 
Internet-based infrastructure marketing 
solutions. “Customers need to be able to use 
their Internet-enabled phones, handheld 
wireless devices, desktop computers, or 
interactive TVs to find a company in a database.” 


TRUST. The ultimate goal is to build better relationships. 

Because most companies anticipate a mix of on- and offline sales, the 
long-term success of B2B will ultimately hinge on building strong 
relationships. Companies will have to be able to trust one another so 
they can share information, allow each other to electronically check 
inventories, and cooperate with competitors to build standards for 
exchanging sales data between companies and their customers. 

That’s no surprise: Without mutual trust, businesses could never 
collaborate to better serve their customers — and, of course, to 
make more money. Trust becomes even more important in a B2B 
environment, because the new technology creates even more contact 
between companies. “Ebusiness is about connecting with outsiders, 


VICINITY 

Everyone may be talking 
about ecommerce, but in a 
recent Jupiter Communications 
study, 73 percent of online 
browsers said they research 
products on the Internet, 
then purchase them from 
brick-and-mortar retailers. If 
you're in that sector. Vicinity 
can help you take advantage 
of this trend. Because 
Vicinity is Net- and wireless- 
oriented, it can guide tech- 
savvy customers right to 
your store, your products, 
and your services — all via 
the Web, as well as by way 
of most Internet-enabled 
wireless phones, handheld 
devices, or interactive TV. 

www. vicinity, com 


Turning Web Traffic Into Store Traffic™ 














Vicinity BrandFinder”will track it down. 


You can access Vicinity BrandFinder through your Internet-enabled wireless phone, handheld device, ’ « f 

desktop computer or interactive TV (you'll find a list of some of our provider companies below). So whether 
you're looking for the nearest fast food spot or a pair of jeans in 32 long, Vicinity BrandFinder will lead 
you right to it. And it's so easy to use - in a matter of seconds, you can be winging your way toward 
your chosen destination. 





m DIGITAL 

verizonwireiess ATsT CABLE 


OmniSky 



www.vicinity.com 
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which means lower transaction costs," says Irma Becerra-Fernandez, 
an assistant professor of decision sciences and information systems at 
Florida International University. "Companies need to choose a suitable 
mix of technology and trust in order to be successful." 

In a post-B2B world, what salespeople do will change. Pre-B2B, 
salespeople often had to spend a lot of time fussing over transactions 
and ensuring that their company could deliver the goods. Because 
B2B handles such details, salespeople will need to focus on their 
relationship-building skills. Ideally, the salesperson will become less 
like a clerk with a nice handshake and more like a valued business 
partner who networks with other firms for mutual gain. 


B2B will 
be about 
helping people 
succeed, even 
while it's 
changing the 
very nature of 
the business 
world 


Over the next five years, B2B will be a major 
trend. And though it's a technological one, 
it will focus on the human aspects of doing 
business — on interpersonal relationships 
as much as on how programs interface. In 
application, B2B will be about helping people 
succeed, even while it’s changing the very 
nature of the business world. Today’s firms 
are focusing on B2B technologies that can be 
implemented now to deliver immediately, and 
nothing could be further from the dotcom 
pie-in-the-sky thinking so common just a 
year ago. B2B won’t be the quick fix, the 
money machine envisioned back in 2000; 
instead, it’ll be business as usual, only faster 
and more efficient than ever — and that’s 
even better in the long run. ■ 
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INFONET SERVICES 
CORPORATION 

"The intelligent edge in 
global communications," 
Infonet Services designs, 
delivers, and manages the 
integrated communications 
infrastructures that 
multinational companies 
rely on for easy and 
secure communications 
with clients, employees, 
and partners. Infonet 
Services offers solutions 
combining consultation 
and integration capabilities 
with a comprehensive 
portfolio of communications 
services — including 
managed access, intranet, 
broadband, Internet, and 
applications — that let 
businesses optimize their 
software's performance 
within networks. 

www. securityfocus. com 
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Infonet offers multinationals 
global communications that are snag-free. 

Infonet has recently received the prestigious WCA Awards for Best Customer 
Care and Best Carrier. But to those of you who know us, that should come as no 
surprise. Infonet’s global communication solutions are customized, innovative, 
reliable, secure, cost-effective.And fully managed end-to-end over our global multi¬ 
service network. Infonet offers local support in more than 60 countries and 
connections in over l80.You get snag-free services that let your business run as 
smoothassilk. Global communicationsservices for multinationals. 


www.infonet.com 

Europe - Middle East - Africa + 32 2 627 39 11 Asia Pacific + 65 838 5215 North America + 1 310 335 2600 Latin America + 56 2 368 9400 
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Structural GenomiX's model of KdsA 
(left), a key protein affecting everything 
from ulcers to anthrax. 


Step One: Crack the 
genome. Step Two: 
Unlock the molecular 
structure of amino acids, 
ep Three: Get ready 
for the robo-fast, 
ustom-drug future. 


BY DAVID EWING DUNCAN 


People will tell you about a gene for loneliness, and 
one for selfishness.There's supposedly a gay gene and a good 
sex gene, and one that keeps most people from becoming 
psychotic killers. Sitting in the copilot's seat next to Tim Harris 
- president and CEO of a startup that's storming into the 
exploding new realm of genetics known as proteomics - I won¬ 
der if there's a gene for white knuckles. We're taxiing down 
the runway of Palomar Airport north of San Diego in a rented 
four-seat Cessna 172. Harris, a vivacious, blond-haired Brit, is 
talking really fast, telling me how he loves taking risks."l like 
to turn up the wick a bit," he says. 

A 50-year-old biotech veteran trained as a virologist at the 
University of Birmingham in England, Harris was director of 
biotechnology at Glaxo, the pharmaceutical giant, and senior 
VP of research at Sequana, a gene-sequencing outfit that's 
now part of Axys Pharmaceuticals. But he's a novice pilot, and 
has logged a scant 200 hours of flight time, which is why the 
blood is now draining from my extremities. 

We soar over San Diego's burgeoning biotech corridor north 
of the city. Once just an empty mesa of rippling sandstone 
ridges and prime surfing beaches, the strip between 1-5 and 
the Pacific is now speckled with labs and think tanks gleam¬ 
ing white. From 2,000 feet they look like hundreds of dice 
randomly tossed."It's getting quite busy down there," Harris 
says. He zeroes in on his company, 2-year-old Structural 
GenomiX,and we soon begin to circle a couple of single-story 
rectangles below - 35,000 square feet of labs and offices 
tucked into the side of a sun-seared hill. 

With the mapping of the human genome now complete, 
a slew of new companies are raising hundreds of millions 
of dollars for the plunge into the next phase: proteomics, the 
study of proteins."This is the obvious step after the genome," 
says Marvin Cassman, director of the National Institute of 
General Medical Science, a division of the National Institutes 
of Health (NIH) in Bethesda, Maryland. 

Our genes are really recipes for making proteins. And it's 








proteins - tens of thousands of them - that are responsible 
for building humans, along with everything else that lives. 
Proteins make enzymes and hormones; they turn cells on and 
off, cause us to grow and to grow old, to get sick, to heal, to 
get pregnant,flower, wilt, and die.Technically speaking, it is 
one or more proteins that cause my hands to blanch, and not 
some white-knuckle gene. 

Knowing how a protein works is crucial to understanding 
disease and to speeding up the development of new wonder 
drugs. But first scientists must identify, or "solve," a protein's 
unique three-dimensional shape. A tiny bundle of amino 
acids, every protein is dappled with furrows and compart¬ 
ments into which other proteins and molecules fit like keys 
into a tumbler. Drugs can be designed to lock into them, 
shutting them down or turning them on, an approach called 
rational drug design that is far more targeted than the trial 
and error used to make virtually every drug in history. And 
this is just the beginning. One day, when every person's 
genome has been sequenced, drugs will be tailored not just 
to specific diseases, but to specific people. 


Structural GenomiX 
president and CEO Tim 
Harris prepares for 
proteomics to take off. 


Prospecting the proteome for new drugs isn't easy. Proteins 
can best be solved by way of an elaborate process called X-ray 
crystallography, wherein scientists turn proteins into crystals 
and then capture their shapes by taking X rays. Invented more 
than a half-century ago, this process was used by Watson 
and Crick in 1953 to identify the double-helix shape of DNA. 
Proteins have shapes that are thousands of times more com¬ 
plicated, and decoding them can cost as much as $200,000 
per protein. A mere 3,000 have been solved since the first 
protein was structured in 1960. 

Up in the Cessna, Harris talks about Structural GenomiX's 
plan to radically increase this count. He wants to transform 
what has been a leisurely academic process into a high- 
throughput industry by employing robots, advanced comput- 


Proteomics is transforming a leisurely 
academic process into a high-throughput 
industry driven by robots, supercomputers, 
and next-generation X-ray machines. 

ing might, and a new generation of X-ray machines."We want 
to produce large numbers of protein structures - 5,000 in 
5 years," he says, his voice crackling over my headphones. 
"Some people doubt we can do this many, but we're already 
doing it." 

Still cranking up, Structural GenomiX has so far solved only 
a few dozen proteins, but is now shopping them to big phar¬ 
maceutical companies and others.The price: several million 
dollars for the use of each structure, and possibly tens of 
millions in royalties on a protein that leads to a new drug. 

A lot depends on the FDA, but wonder drugs designed from 
Structural GenomiX proteins could be on the market as early 
as 2008 - lightning-quick for an industry that usually takes 


a decade or more to create a drug.The first proteomic drugs, 
protease inhibitors, have helped to extend the lives of hun¬ 
dreds of thousands by jamming the proteins that spread the 
AIDS virus through the body. Duplicating this process for 
other diseases will prolong or save millions more lives, if Harris 
and other fast-trackers are successful. 

The genomics industry (of which proteomics is a part) has 
more than quadrupled in value over the past three years, to 
$50 billion today.There are dozens of startups working on pro¬ 
teins, but most of them are choosing not to compete directly 
with Structural GenomiX. Bioinformatics - using computers to 
mine and analyze genomic data - is huge. So is functional 
proteomics - the attempt to figure out exactly why proteins 
do what they do in the body. One crucial mystery is how 
proteins fold and twist, a horrifically complex physics problem. 
IBM is building a $100 million supercomputer, named Blue 
Gene, dedicated to modeling this process.Then there's the 
NIH's new $150 million Protein Structure Initiative, which will 
attempt to structure 5,000 proteins in five years. But "we're 
not trying to design drugs; we're doing pure science," says 
John Norvell,the initiative's director. 

Structural GenomiX's only real competitor, 1-year-old Syrrx, 
is also based in San Diego. I can see Syrrx from the plane - 
it's another white rectangular box lying below us, just one 
thirsty ridge east of Harris' company."The two are strong 
companies.They're basically neck and neck, with Structural 
GenomiX slightly ahead," says biotech analyst Ellen Lubman 
of Robertson Stephens, the San Francisco-based investment 
bank. Last year Structural GenomiX raised $85 million from 
venture capitalists - third-highest among biotech startups. 
Syrrx has snagged $79 million, most of it early this year. Both 
make the same promise - proteins solved by the bushel."But 
the real measure of success," says Lubman,"is when they sell 
their wares and make money." In February, the Cystic Fibrosis 
Foundation hired Structural GenomiX for $11 million to solve 
the protein CFTR - which, when defective, causes cystic fibrosis. 
Syrrx claims to be very close to its first deal, too. 

Skeptics, however, question the ability of the drug discov¬ 
ery market to handle a sudden influx of hundreds, possibly 
thousands, of new structures. Developing a novel drug takes 
about $500 million. Each of the major pharmaceutical com¬ 
panies have only a few drugs in the pipeline at any one time. 
Hypothetically, rational drug design will speed things up 
significantly. But critics in academia also wonder if producing 
hordes of new structures is good science. Scientists don't 
know what most proteins do."lt is useless to have a structure 
if you can't tell the function," notes Thomas Steitz, a molecu¬ 
lar biophysicist and biochemist at Yale. Harris and others 
disagree, arguing that structural information often provides 
clues to function. Harris thinks that large libraries of struc¬ 
tures will enable scientists to group proteins into families. 
Proteins with similar structures tend to do similar things. 


David Duncan (davidduncan@d2pro.com) is a writer and film 
producer in San Francisco. His most recent book is The Calendar. 
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"172 Lima Kilo,you are cleared to land "intones an air traffic 
controller. As Harris lines up with the runway, the little plane 
wobbles slightly, but he smoothes things out and brings us 
down for a beautiful landing. 

As we cruise the taxiway, Harris flips a lever to release the 
flaps from their downward, landing position. Nothing hap¬ 
pens/look at that," he says, trying the lever again.The flaps 
don't budge - an unexpected glitch that might have thrown 
the Cessna out of control up in the sky."Damn lucky that 
didn't happen up there," he says, unfazed. A good metaphor 
for those who are navigating the busy, fantastically complex 
airspace of the proteome: Flaps can fail; high fliers can come 
crashing down. 

I'm in San Diego to see what happens when a single protein 
is plucked from the soup of life and run through the gauntlet 
at Structural GenomiX. We've chosen a protein named KdsA 
- taken not from a human but from a bacterium called 
Haemophilus influenzae. It lives inside the respiratory tract 
of three quarters of the human population.Though fairly 
benign, this microorganism shares KdsA with a host of nasty 
relatives, including the bugs that cause ulcers, tuberculosis, 
cholera, Lyme disease, syphilis, whooping cough, anthrax, 
and more. Structural GenomiX finished solving KdsA a little 
less than a year ago after a tortuous process of replicating, 
electrifying, shredding, ionizing, simmering, freezing, crystal¬ 
lizing, and x-raying. It's one of the most promising in the first 
batch of protein structures to roll off the Structural GenomiX 
line, and may be the key to a new, precisely targeted anti¬ 
biotic that will someday kill all those bugs. 

The process of solving KdsA began in the computer of 
Sean Buchanan, a rugby-playing New Zealander.The director 
of bioinformatics at Structural GenomiX, Buchanan heads 
a team that spends dozens of hours a week sifting through 
online medical libraries and genomic databases - human 
and otherwise - homing in on proteins that might be good 
drug targets. 

KdsA was an easy pick, Buchanan says, tossing me a stack 
of studies written over the years about this protein - in 
journals like Molecular Medicine Today and Nature Biotechnology. 
"Drug companies have known about KdsA and the family 
of proteins it comes from for a long time," he says,"and they 
have tried to find compounds that will shut it down. But 
nothing has really worked because they haven't had the 
protein's structure." KdsA helps build the cell walls of many 
bacteria, he explains/'lf you inhibit KdsA with a drug, the 
walls are not built properly, so the bug collapses and dies." 

All these studies couldn't guarantee that KdsA would sur¬ 
vive the gauntlet to come, but they made the first part of the 
structuring process easier: snagging its sequence of amino 
acids. Buchanan logs on to NIH's National Center for Biotech¬ 
nology Information Web site and asks its H. influenzae search 
engine to find the gene and its protein. It's the bio-equivalent 
of asking Yahoo! to find a cheap flight to Miami, except that 
instead of a superdiscount fare, Buchanan gets the name 


of the gene that produces KdsA - designated HI1557, for 
H. influenzae gene 1,557. It's number 1,557 out of the 1,709 
genes on this bacterium's single chromosome. 

A few more clicks of his keyboard and out pops the pro¬ 
tein's scientific name: 3-deoxy-d-manno-octulosonic acid 
8-phosphate synthetase.Then the string of letters for KdsA, 
each representing a different amino acid, marches across 
Buchanan's screen: 

MQNKIVKIGN IDVANDKPFV LFGGMNVLES RDMAMQVCEA YVKVTEKLGV 
PYVFKASFDK ANRSSIHSYR GPGMEEGLKI FQELKDTFGV KIITDVHEIY 
QCQPVADVVD IIQLPAFLAR QTDLVEAMAK TGAVINVKKP QFLSPSQMGN 
IVEKIEECGN DKIILCDRGT NFGYDNLIVD MLGFSVMKKA SKGSPVIFDV 
THSLQCRDPF GAASSGRRAQ VTELARSGLA VGIAGLFLEA HPNPNQAKCD 
GPSALPLSAL EGFVSQMKAI DDLVKSFPEL DTSI 

Armed with a printout of the sequence, I trek across a park¬ 
ing lot to find Don Lorimer, who oversees the labs where 
proteins are grown and purified. In March 2000, Lorimer's lab 
ordered H. influenzae DNA from an online gene vendor in 
Manassas, Virginia. Arriving via FedEx, the relevant DNA was 
snipped out, replicated, and then spliced into the DNA of a 
common and well-understood micro-organism: E. coli. This 
tiny bug can use its protein-making machinery to churn out 
gads of KdsA, or whatever proteins need to be grown, from 
virtually any species, including humans. 

Once the E. coli population grew big enough to fill a flask 
with brown KdsA-infused slime, techs separated out the pro- 

"Drug companies have known about KdsA 
and tried to find compounds that will shut 
it down. But nothing has really worked 
because they haven't had its structure." 

tein via a tedious chemical purification process. Not all pro¬ 
teins make it through this stage. Sometimes E. coli will fail to 
produce the desired protein, and some proteins cannot be 
chemically separated. My KdsA did survive, however, and was 
stored away in deep freeze, at -80 degrees Celsius. 

From FedEx to freezer took eight days - far quicker than 
the weeks it used to take in academic labs."This is good, but 
it needs to be much faster," says Lorimer. 

The KdsA sat frozen for a few days before it was taken to 
the crystallization lab down the hall to be subjected to more 
abuse."This is where the hard part starts," says Janice Cul¬ 
pepper, Structural GenomiX's VP for genomics."Our biggest 
bottleneck is crystallizing. Right now, crystallizing is more art 
than science. We want to take the art out of it." 

The art lies in cajoling globs of purified proteins to link in 
weak electric fields that will form into crystals - something 
proteins don't do without help.To encourage them, crystalliz¬ 
ers expose tiny drops of protein to salt and polymer solutions, 
as well as to changes in temperature, pressure, and humidity, 
hoping that something will work. As a first step in the effort 
to fully automate this lab, Structural GenomiX has installed 
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Senior scientist Don 
Lorimer (near right) 
oversees labs where 
proteins are distilled 
and purified; Curtis 
Marsh crystallizes a 
batch in liquid nitrogen. 


a small robot to mix up each test solution. An off-the-shelf 
machine, the robot can process about 300 different concoc¬ 
tions in 15 minutes, although it takes a while to set up the 
test tubes. Crystals may form immediately, or they may take 
weeks."Sometimes solutions work, sometimes not," says 
crystallizer Curtis Marsh. 

KdsA crystallized in just a few days. Exactly what nudged 
it along is a closely held company secret."lt's all basic lab 
ingredients - no dandruff, no coffee grounds. It's not witch's 
brew,"jokes Marsh."But we sometimes get crap in there - 
a piece of my sweater, which can be good, since sometimes 
you get a crystal growing off it. I have had crystals grow on 
strands of my hair." 

Through a microscope, the KdsA looks like a windblown 
icicle forest - sharp fingers stuck together and angled ab¬ 



ruptly to one side. Crystals can look like almost anything - 
a polished diamond, a stick of butter, the Great Pyramid at 
Giza. Hanging on Marsh's wall is a museum of xeroxed crystal 
shapes: needles, footballs, shards, pins, airplanes. 

Marsh stored the crystallized KdsA in a canister of liquid 
nitrogen the size and shape of a spittoon.The KdsA was later 
sent 1,700 miles away to be x-rayed at a new facility outside 
Chicago. Instead of going there immediately, I detour through 
New York to meet with Structural GenomiX's two founding 
scientists, Wayne Hendrickson and Barry Honig. 

Hendrickson is a thin, elegant, soft-spoken structural biolo¬ 
gist and crystallographer. I visit him in his office at Columbia 
University on West 168th Street in Manhattan. It's a room 
where every tabletop, shelf, and counter is filled with 2-foot- 


high towers of journals and papers, perfectly stacked. "I have 
no idea what's in most of them," he says. Near the top of what 
seems to be his active pile, I glimpse an academic manuscript, 
an invitation to speak at a symposium, letters of recommen¬ 
dation for a graduate student, and information about an up¬ 
coming meeting at Structural GenomiX. 

The only space not covered by paper is a high shelf next 
to Hendrickson's desk, filled with 42 champagne corks, each 
marked with the date his lab structured a protein."GP120 
... 10 June, 1998" commemorates the solving of a protein 
produced by HIV that allows the virus to enter and destroy 
immune-system T cells. Hendrickson picks up the cork and 
reads the seal stamped on it by the bottler."Veuve Cliquot: 
That's a pretty good cut of champagne for us," he remembers. 
"Sometimes we get cheaper stuff, but that one seemed like 



it needed something a little better." A crucial breakthrough 
in AIDS prevention research, the GP120 structure is a major 
focus in the effort to create an AIDS vaccine. In the AIDS com¬ 
munity, Hendrickson is seen as a hero. 

In proteomics circles, however, he's most famous for devel¬ 
oping an X-ray process called MAD, or multiwavelength 
anomalous diffraction. Perfected over the past decade, MAD 
solves a problem that had long plagued X-ray crystallo- 
graphers: taking a clear 3-D image at the molecular level. 
MAD chemically tags certain amino acids so that they can be 
easily identified on the X ray. It's analogous to a patient swal¬ 
lowing a barium tracer that illuminates his intestinal tract 
in a human X ray. 

"Earlier, it never would have occurred to me to make 
money off of this," says Hendrickson about his plunge into 
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interactions are very complex. We are still working on how 
single structures function, and we have little idea about how 
they work together/'There are still more parts of the body's 
molecular machinery that are not yet fully understood, he 
says. One of the most important of these is RNA, which trans¬ 
fers the instructions encoded in the DNA to the ribosome, the 
manufacturing plant in a cell that actually makes a protein. 
"We are truly in a primitive state," says Hendrickson, sipping 
a coffee."There is much more to do." 


A few days later, back on the KdsA trail, I arrive at the gates 
of a wooded Department of Energy compound in Argonne, 
Illinois. Armed DOE guards make sure my name is on their list 
before checking me into the new, $467 million Advanced 
Photon Source.The APS is the second most powerful X-ray 


A robust and boisterous man, he's a computational biologist 
at the university, known for writing programs that analyze 
protein structure data. 

Chatting over sea bass in the crowded eatery, they tell me 
what they see as the future for proteomics."Soon,"says Honig, 
"we'll have the power to make predictions about a protein's 
function just by looking at the underlying DNA." Getting 
excited as dessert arrives, they speak about a future where 
Structural GenomiX, Syrrx, and other proteomics startups will 
move beyond supplying structures to the big pharmas to 
actually designing the drugs themselves."You may look back 
and say that it's not Merck but Structural GenomiX," says Hen¬ 
drickson, with Honig nodding vigorously at his side. 

Yet Hendrickson cautions that both the science and the 
business of proteomics are still at a very early stage."Biological 


machine in the world (after Japan's), and I'm here to see what 
happens to a protein crystal put in its crosshairs.The building 
looks, from the inside, like an endless, gently curving airplane 
hangar, three stories high. It's doughnut-shaped and 1.1 kilo¬ 
meters in circumference. But size here is deceptive:The busi¬ 
ness end of the APS is a flat chamber just 8 millimeters high 
and 150 millimeters wide. It stretches around the inner hub 
of the building like the metal rim of a bicycle tire; inside, a 
trillion electrons zip along at a rate of 300,000 kilometers per 
second - close to the speed of light - and throw off X rays 
powerful enough to penetrate deep into protein molecules. 

"Pretty much anything that can be crystallized can be 
x-rayed here," says Gopal Shenoy, senior scientific director at 
APS. He assists the teams of scientists from dozens of compa¬ 
nies and research institutes around the world that use the 
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biocommerce. But his ethos has changed."My aim is still to 
further the research," he says."But now I believe that Struc¬ 
tural GenomiX, driven by the financial incentive, will help 
us achieve this faster." At one point, Hendrickson and his 
cofounders considered basing the company in New York, but 
CEO Harris preferred San Diego, with its lower rents and 
already-strong focus on biotech. Hendrickson spends 90 per¬ 
cent of his time on research projects at Columbia; it's an 
arrangement that lets him help shape long-term strategy 
for Structural GenomiX but leaves the day-to-day manage¬ 
ment to others/'l resisted starting a company for a long 
time," he says."l thought it would be a distraction." 

Hendrickson changed his mind in 1997, when his colleague 
Barry Honig approached him about launching the company. 
We catch up with Honig in a Columbia faculty dining room. 


The DOE's Advanced 
Photon Source (far left) 
x-rays protein crystals 
with its high-powered 
beamline; a goniometer 
system tilts the sample 
during data acquisition. 



























facility. Leading me on a tour of his doughnut, Shenoy can't 
stop talking about how this new"beamline"will pry open 
atomic distances and act as a kind of Hubble telescope for 
the nanoworld."We are developing a center here for investi¬ 
gating molecular space in a way that has never been done 
before," says Shenoy. We stop at workstations attached to the 
beamline, one-story huts that protrude from the line like 
garage-sized spokes, poking out into the circular building. 
Called hutches, these little sheds are crammed with equip¬ 
ment that taps into the stream of electrons and draws off 
X rays.There are dozens, scattered through 34 sectors. 

I find Structural GenomiX crystallographerTom Peat in 
one of the hutches. Freshly arrived from San Diego, the short, 
blond-haired Peat is toting 30 ready-to-test protein crystals, 
frozen in a canister of liquid nitrogen. It's the same sort of 
container I watched Marsh fill up back in San Diego a few 
days earlier. 

Running down the center of the hutch is a thin metal tube 
that draws off X rays generated by the main beamline.The 
tube is aimed at a small metal mount - the target area for 
the crystals Peat has brought with him. When it's cracked open, 
the liquid nitrogen container spews horror-movie mist. Peat 
uses tongs to lift out a wand that carries the first crystal to be 
tested today. It's a protein designated 209c, meaning it's in the 
209th protein group crystallized by Structural GenomiX. KdsA 
was designated protein 62, and was x-rayed months earlier, 
but the process here is exactly the same. Peat doesn't know 
what 209c does - which disease it's associated with."I'm just 
the guy who takes the pictures," he quips. 

Assisted by two APS engineers and a computer expert from 
Structural GenomiX, Peat lassoes 209c into a 0.2-millimeter 

Robots automate most of the structuring 
process: Syrrx s Agincourt sets up 140,000 
solutions a day, while the Sonic Hedgehog 
releases raw proteins with acoustic energy. 

plastic loop attached to the mount.This loop acts like a seat 
belt so that Peat can rotate the crystal for an X ray from every 
angle. Satisfied that the crystal is aligned correctly, Peat and 
the engineers leave the hutch, then punch a large red button 
that sounds an alarm warning everyone to clear out before 
the beam fires a stream of lethal radiation across the room. 

As we exit, a large lead door slams shut behind us. 

Peat heads for a panel on the hutch's outer wall and flips 
two switches."Ready to activate the beamline," he announces, 
grinning like a kid with a very big toy. I follow him to a control 
room attached to the hutch; it's crammed with computers and 
video screens. One camera keeps watch on a knuckle-sized 
diamond embedded in the beamline that helps focus the X ray. 
Another camera is trained on the looped crystal. 

Suddenly the diamond lights up, flashing blue fire. A half- 
second later, Peat's monitor fills with the X-ray image - a 
fuzzy gray circle filled with blurry black dots.These are the 



Syrrx cofounders 
Ned David (left) and 
Ray Stevens with their 
Agincourt robot, which 
runs thousands of 
protein crystallization 
experiments each day. 


microscopic protein shadows playing off the lattice structure 
of the crystal."This looks beautiful!" Peat exclaims."Gorgeous." 

Peat snaps pictures of 209c for the next half-hour, rotating 
the crystal in the loop 2 degrees each time for 180 images. 
Then he spins it again at three different X-ray frequencies to 
get a total of 540 images."This will give us the atomic coordi¬ 
nates in 3-D," he says, peering at the dots. 

Rent on the hutch runs $1,000 an hour; by fall, Structural 
GenomiX will finish construction on a new hutch. Leased 
from the government, it will be far more fully automated and 
equipped to shoot a broader range of X-ray frequencies - 
which will translate into more accurate images.This little 
room will be Structural GenomiX's single most ambitious 
plunge so far into high tech - it will cost $8 million. 

Peat will carry the images back to San Diego, to a crystallog¬ 
raphy team that takes all those fuzzy gray dots and plunges 
them into elaborate computer models that will finally provide 
the answer to what 209c and other APS-zapped proteins look 
like. It's the same thing that crystallographer Ketan Gajiwala 
did last year with Peat's images of KdsA. Sitting beside him one 
afternoon in a small, darkened room at Structural GenomiX, I 
watch as he straps on a pair of VR goggles and dives into what 
looks like the old arcade game Asteroids, except that these 
asteroids are green and wrapped in 3-D grids that show their 
exact shapes."Those are amino acids," says Gajiwala. 

When I put on the goggles, I see the same green asteroids, 
now floating in space in front of me. Gajiwala shows me how 
I can magnify and shrink the asteroids, rotate and fly through 
them.The system has everything but a Hyperspace button. 

Gajiwala takes the amino acid sequence for KdsA - the 
"MQNKIV ..." on the printout that Sean Buchanan gave me 
at the very beginning of my quest - and shows me how to 
match each asteroid with its corresponding amino acid letter. 
He first finds the amino acids tagged by Wayne Hendrickson's 
MAD technique; that gives him some landmarks.Then he 
runs prediction programs that compare patterns in the target 
protein to patterns in known proteins. It's a process that is 
repeated over and over for practically every amino acid in 
the sequence. Completing an entire protein can take any¬ 
where from a couple of hours to many days. I ask him to call 
up the finished picture of KdsA - the structure with all the 
dots connected. There it is, looking like a loose coil of twine 
crumpled in a clenched fist. 

The picture, and the 3-D atomic coordinates of the protein, 
is Structural GenomiX's product. It's being shopped around 
to pharmaceutical companies interested in trying to engi¬ 
neer a new class of KdsA-inhibiting antibiotics."We look at 
the need," says Jay Knowles, Structural GenomiX's VP for busi¬ 
ness development."There is a crying need for new antibiotics 
- humans are becoming resistant to the older ones." 

When KdsA was structured, Structural GenomiX was knock¬ 
ing off proteins at a rate of two to four per month. By the time 
I visited, the company's average was up to eight - and still 
climbing. Syrrx, the competitor whose offices I glimpsed from 
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Tim Harris'Cessna, makes the claim that its assembly line - 
which started production late last year - runs at more than 
twice the current speed of Structural GenomiX's.This rate will 
increase, the company says, as soon as it finishes testing its 
new, custom-made robots, designed to automate most of the 
structuring process from cloning to crystallization.They will 
do much of the work that's handled at Structural GenomiX by 
Don Lorimer's half-dozen lab techs and by Curtis Marsh and 
his five-person crystallizer crew. 

I visit Syrrx on a cold, rainy day - a rarity in San Diego. 

Ned David, Syrrx cofounder and VP of business development, 
greets me at the door. A 33-year-old protein biochemist, he 
talks about his machines as if they were the proteomic equiv¬ 
alent of the combustion engine or the microchip."We are on 
the cusp of a new world," he says, throwing back his thick 
black hair."We have invented a whole new process." 

I listen to his spiel but am unprepared for what I see when 
he finally ushers me into the lab. It's like something out of 
Dr. No or You Only Live Twice : a 25- by 35-foot command cen¬ 
ter, two stories high and bristling with computerized devices. 
Hulking at the very center is a chest-high robotic arm, caged 
inside a Plexiglas enclosure. Dozens of thick orange tubes run 
down from more devices on a steel-railed balcony above and 
feed a closet-sized machine next to the arm. A couple of tech¬ 
nicians monitor the banks of instruments and computers. 
David lets the dazzle sink in for a moment, then explains that 
his cofounder, Ray Stevens, a professor of microbiology at the 
Scripps Institute in La Jolla, California, designed this novel 
protein crystallization complex for top speed.The tubes con¬ 
vey the same lab ingredients I saw at Structural GenomiX 
- salts, polymers, and so forth - to the robot. At Structural 
GenomiX, Marsh's lab runs perhaps 20,000 crystallization 
experiments per day. With the robot, Syrrx can set up as many 
as 140,000 solutions. More experiments don't necessarily 
mean more efficient crystallization, but Syrrx thinks that the 
brute-force approach will soon have the company able to 
structure 30 proteins per week. 

"I call it Agincourt," David says, introducing the robot. 

He's named it after the battle in Shakespeare's Henry V. 

"The English were hugely outnumbered by the French," 
David explains,"but they won anyway, because they had 
superior technology: the longbow." He leads me into Agin- 
court's Plexiglas-enclosed heart."This is our longbow." 

The technicians are yelling at us, warning David that even 
with the machine turned off it's dangerous to be in there, 
but he ignores them. Instead, he launches into a speech 
from the play, delivered by the king on the eve of battle: 

Rather proclaim it; Westmorland ' through my host, 

That he which hath no stomach to this fight, 

Let him depart ... 

He recites almost the entire speech - 50 lines - from mem¬ 
ory. Somehow he doesn't seem ridiculous, and his enthusi¬ 
asm is infectious. Still, I can't decide if he's a nut, an eccentric, 


or a visionary with a flair for drama. 

The monologue over, David moves on to show me two 
other custom-built robots. He has cute names for them, too: 

The Sonic Hedgehog - not yet installed when I visit - blasts 
cells apart with acoustic energy to release the raw proteins, 
and Fort Knox scans up to a million protein solutions a day to 
see if crystals have formed. 

Back at Structural GenomiX, I ask Harris if he hears the 
approaching footsteps of English archers. He says,"I'm not 
the least bit frightened. You have to be careful about depend¬ 
ing on efficiencies from robotics. We are building in efficiencies 

Both companies are looking to leap beyond 
selling proteins into drug development. 

A successful drug can bring in billions. 

But 19 out of 20 tested won't make it. 


in a step-by-step manner; they are trying to do a lot of things 
at once." Harris also plans to automate, but he's opting to go 
more slowly, producing protein structures manually at first 
and then gradually adding the machines."Our crystallization 
robots will be here in six to eight months," says Structural 
GenomiX's Culpepper. 

Both companies are preparing for yet another bold leap in 
the coming year or two, moving not only into selling proteins, 
but into the high-stakes arena of drug development."Half of 
the structures we solve we will keep for ourselves, to design 
drugs," says David. Harris hints at similar plans, but is more 
careful, keeping mum on the specifics.'There are a lot of com¬ 
panies that have made bold predictions about coming up 
with drug compounds, and have failed," Harris cautions.Then 
he adds,"But good for them for being bold." A successful drug 
can bring billions of dollars in profits. But it's risky: 19 out of 
20 drugs being tested now won't make it. David and Harris 
think these numbers can be improved once compounds are 
more precisely targeted to specific proteins. 

The two men may be rivals, but both tell me that there 
are plenty of proteins to go around. As I'm leaving Structural 
GenomiX, I bump into Harris outside the entrance. Workers 
are operating a small crane to erect the company's new logo 
- a turquoise double helix with a yellow dot."I designed it 
myself," he says to me. A few Structural GenomiX executives 
gather to watch the sign swing into place, as a worker in a 
hard hat climbs up a ladder with a rivet gun. 

Suddenly, an attack helicopter from the nearby US Marine 
Base at Miramar bursts out from behind the scrub-covered 
ridge. It's a roaring metallic insect bulging with guns and mis- 
siles.The Apache hovers for a moment, like in a scene out of 
a John Woo film, then abruptly peels off over the hill."It's scary 
how they keep doing that," says Harris."Sometimes I imagine 
them being sent by our competitors to attack the building, 
and then us launching our own helicopters." Everyone shakes 
their heads, their ears ringing from the Apache's whirring 
blades, as they ponder the proteomic battles to come.a ■ ■ 


Another view of the 
finished KdsA structure, 
emphasizing individual 
atomic bonds over 
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THE GIST: Desktop manufacturing from easily trans¬ 
mitted hi-res digital files - think the MP3 explosion, in 
3-D. Rapid prototyping, a ka RP, has already made its 
way from industrial proof-of-concept to production 
uses - for instance, hearing aids that match the 
wearer's ear canal and individualized Formula One 
steering wheels. 

FALSE ALARM: Ecommerce fulfillment centers will 
still provide most of our instant gratification. But 
even skeptics allow that RP heralds a new era of 
mass customization: Imagine a pair of Nikes based 
on scans of your own feet,fabbed at a Kinko's-style 
service bureau. 

EXHIBIT A: RP starts with a software model of an 
object, created either by a CAD program or a scan 
of a real-world item.The fabricator slices the model 
into thin cross sections, then materializes one slice 
at a time using powdered ceramic, liquid polymer, or 
sheets of paper, plastic, or metal.The least-expensive 
current full-color RP device, Z Corporation's Z402C 3D 
Printer ($67,500), layers either multicolored cornstarch 
or plaster powder by spraying a binding substance 
from an ordinary inkjet printer head.The result: 3-D 
mock-ups of air-conditioning systems or infant skulls 
awaiting surgery. RP technology will become a lot 
cheaper, according to Brock Hinzmann of SRI 
Consulting Business Intelligence/'Within 10 years, 
these machines will cost less, in real dollars, than 
color 2-D copiers did 10 years ago." 

WORDS TO LIVE BY: "We re talking about 
transforming the Internet from a medium of com¬ 
munication to a medium for delivering manufac¬ 
tured goods." - Marshall Burns , founder ofEnnex 
Corporation, which is dedicated to making RP faster 
and more affordable 

ON THE RISE: "In the long run, we'll replace today's 
materials with new ones that are lighter and less 
expensive,"says Burns. Eventually, RP might provide 
consumer products from spatulas to sweatshirts to 
processed foods. Adds Ping Fu, CEO and president 
of RP software developer Raindrop Geomagic:"With 
sufficient demand, there's no technological impedi¬ 
ment to creating any material." 

FUTURE REFERENCE: Raindrop Geomagic 
(■ www.geomagic.com ); Ennex Corporation ( www.ennex 
.com); 3D Systems ( www.3dsystems.com ); Shared 
Replicators ( www.sharedreplicators.com ); Stratasys 
{www.stratasys.com); Center for Design Research, 
Department of Mechanical Engineering, Stanford 
University ( www-cdr.stanford.edu/interface ) 
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THE GIST: Our global society offers germs a frequent-flier upgrade, even as indiscriminate apps of antibiotics put bad bugs on a strength-and-conditioning program. 
We've been warned but we're not acting fast enough - so we're about to get our butts kicked. 

FALSE ALARM: But can't modern science heal everything? Not yet.The benefits of genomics and tissue engineering lie years in the future. And the headline-grabbing 
hurt caused by bovine spongiform encephalopathy, much less the human immunodeficiency virus, could be upstaged by tomorrow's news: More than 20 new pathogens 
have emerged since the late 1970s - like 1999's Nipah virus in Malaysia, which seems to have jumped from pigs to people, killing 111. Some years, say experts, we 
barely dodge a global flu pandemic. 

EXHIBIT A: Just look around. Germs hitch rides on international trade: Raspberries picked in Guatemala can be on US grocery store shelves the next day, along with 
Cyclospora cayetanensis , a parasite. War, natural disaster, political unrest - these erode public health and send masses of carriers across borders.TB caused 30 million 
deaths worldwide from 1990 to 2000, and now, multiple drug-resistant tuberculosis (MDRTB) is rampant in Russia, Peru, and other countries. Latest superbugs? A new 
drug-resistant plague reported in January 2001 in Madagascar and an African plant fungus that kills people and is apparently immune to antifungal drugs. Oh, and 
bioterrorism is looking like a real threat - possibly involving smallpox, the bug that supposedly went away forever. 

WORDS TO LIVE BY: "This blend of new as well as resurgent older diseases is planetary in scope and threatens all countries, rich and poor." - Lincoln Chen, Tim Evans, 
and Richard Cash in their book, Health as a Global Public Good 

ON THE RISE: Governmental public health operations are lurching into motion. In September 2000, the national Centers for Disease Control and Prevention authorized 
new production of smallpox vaccine - the stuff was 20 years old and the US had only 15 million doses.The CDC is haranguing states lacking good public health resources 
to get on the bandwagon - as of February 2001 , only nine states were part of the Emerging Infections Program network. And the 140 member countries of the Biological 
and Toxin Weapons Convention are seeking new rules giving them power to investigate disease outbreaks that look suspiciously like biowarfare. Delegates to an April 2000 
meeting of the World Health Organization agreed to establish a Global Outbreak Alert and Response Network like the current 112 flu surveillance centers in 85 countries. 
But while the bureaucrats talk, experts warn that bugs are here to stay.The only way to prevent a superplague, they say, is a new global public health action plan. 
FUTURE REFERENCE: Centers for Disease Control and Prevention ( www.cdc.gov/mmwr ); Betrayal ofTrust:The Collapse of Global Public Health, by Laurie Garrett; 

ProMED {www.fas.org/promed); World Health Organization ( www.who.int/disease-outbreak-news) 


WIRED APRIL 2001 



















A Zenit-3SL rocket is transferred 
to an oceangoing platform at 
the Sea Launch home port in 
Long Beach, California. 
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E y, rockets from Russia 
Seattle. Together, they 
satellites off a floating 
*on the equator - and set the 
i new kind of company, built 
on international brainpower 

BY ALEX MARKELS 

PHOTOGRAPH BY ROBERT POLIDORI 


Drive along California's Long Beach Harbor, 

and as you pass the dozens of supertankers and container 
ships lining the shore, you'll have no trouble spotting Sea 
Launch's home port.There at the end of Pier 16 - smack in 
the middle of a former US Navy base - is a floating Cape 
Canaveral of sorts, an extraordinary pair of vessels.They are 
manned by the company's team of Russian and Ukrainian 
rocket scientists, American satellite experts, and Norwegian 
mariners, and specially equipped to blast satellites into orbit 
from a deepwater site on the equator. 

On one side of the pier is the Sea Launch Commander, a 
660-foot cargo vessel that, despite its conventional exterior, 
houses a rocket assembly plant and launch control center. 
Across the dock is its sister ship, the Odyssey, a mammoth 
deep-sea oil rig that has been converted into a waterborne 
rocket launchpad capable of sailing anywhere under its 
own power. Resting on two submarine-sized pontoons, the 
Odyssey's 10 elephantine legs stand 20 stories tall and sup¬ 
port a deck the size of two football fields. An elongated 
hangar and a beaklike crane jut out from one end, making the 
ship look like a postindustrial Trojan horse. But instead of an 
army inside its belly, there's a 200-foot-long Zenit-3SL rocket, 
a modified version of a Soviet-era intercontinental ballistic 
missile. In place of a warhead, the Zenit is topped with a 
$210 million communications satellite that was designed, 
in part, to extend the Internet into space. 

Military vessels can launch missiles from their decks, but 
those never leave Earth's atmosphere. Sea Launch's ability to 
successfully blast satellites into orbit from midocean - four 
out of five tries by the end of last year - is unprecedented. For 
that matter, so is Sea Launch. An unusual partnership involving 
Boeing Commercial Space, Russia's RSC Energia,the Ukraine's 
SDO Yuzhnoye/PO Yuzhmash,and Norway's Kvaerner Group, 
the international consortium is one of the first commercial 
endeavors to bring together veterans of the Soviet space 
industry and their Western counterparts.The Russians and 
Ukrainians supply rockets and launch systems, the Norwegians 
manage the ships and navigation, and Boeing personnel over¬ 
see satellites, systems integration, and marketing. 

With four languages and two former adversaries in the mix, 
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Russian launch director 
Valery Aliev, Energia's 
senior scientist and 
designer at Sea Launch. 


the collaboration has to overcome crossed linguistic wires 
and outdated Cold War bureaucratic hassles.The partnership 
is designed to integrate the best of the two sides and their 
technologies, but the US government precludes them from 
sharing anything that might help the former Soviets develop 
their technical know-how. (The Defense, Commerce, and 
State departments all exercise oversight on the project.) 

Still, the company has leveraged its international brain¬ 
power in ways that would have been impossible just a few 
years ago, enabling some of the smartest minds in aerospace 
to work together to create the first commercial space enter¬ 
prise of its kind. Sea Launch is a potent example of the sort 
of teamwork that is increasingly likely in an era dominated 
by multinational companies with a global reach.This virtually 
borderless operation has a leg up on an expanding cadre of 
commercial launch providers vying to deliver about 100 satel¬ 
lites a year into orbit. By blasting its rockets off from the equa¬ 
tor, Sea Launch takes maximum advantage of Earth's rotation 
to help slingshot its payloads into orbit. Meanwhile, its watery 
launch site eliminates the need to build a full-service facility 
in any of the developing countries situated on the equator. 

The partnership currently has a backlog of more than a 
dozen launches - for which analysts estimate it will charge 
commercial satellite operators about $85 million a pop - and 
is making progress toward a six-launches-per-year schedule. 
But it will take time before the project can be considered an 
unmitigated success. Its partners reportedly invested more 
than $1 billion in Sea Launch, and while officials decline to 
specify when the company will break even, they admit it won't 
be anytime soon. 

On the morning of my first visit late last summer, the 
Odyssey and the Commander are easily recognizable from 
miles away, thanks mostly to a Zenit rocket, which stands 


Satellite-based streaming distribution 
networks will hop over the Net's backbone 
and beam content directly to the last-mile 
providers - or bypass the Internet entirely. 


erect on the Odyssey's deck as a group of Russian and Ukrain¬ 
ian scientists pace back and forth beside it. Anxiously putting 
the three-stage rocket through an exhaustive preflight test, 
they and other Sea Launch crew members will soon embark 
on an 11-day voyage to an ocean site on the equator at 154 
degrees west longitude, about 1,400 miles south of Hawaii. 
Upon arrival, the Odyssey's captain will flip the switch on a 
sophisticated system involving both GPS and dynamic posi¬ 
tioning, which will keep the ship within 10 meters of the 
imaginary line.The crew will stabilize the Odyssey by pump¬ 
ing millions of gallons of water into its pontoons and legs, 
submerging them to a depth of about 65 feet.The hangar's 
double doors will open and its roof retract.The rocket, resting 
horizontally on the same type of railcar conveyance used to 
shuttle Russia's missiles into place, will slide out of the hangar. 


Powerful hydraulic arms will tilt the 500-ton rocket upright 
on the deck. At L -3 hours (launch minus three hours), the 
Odyssey's 70-member crew will vacate the blast zone and take 
remote-control of the ship from onboard the Commander, 
anchored about 3 miles upwind. Russian launch director Valery 
Aliev, Energia's deputy general designer and senior scientist, 
will then begin the final countdown. At L -17 minutes, the erec¬ 
tor arms will lower and the hangar doors will close. 

And if all systems are still go at L -10 seconds, the launch will 
proceed and the satellite will blast through the atmosphere, its 
bullet-shaped casing breaking away. Once it achieves geosyn¬ 
chronous orbit some 22,300 miles above the equator, its solar 
panels and antennas will unfurl, and its transponders will 
soon begin beaming everything from TV shows to Internet 
videostreams down to more than a third of the planet's surface. 

Space is the wireless revolution's next frontiers lofty 
perch from which a new generation of high-powered commu¬ 
nications satellites can circumvent the tangle of Earth-bound 
servers and speed the delivery of gobs of multimedia content. 
With the aid of companies like Sea Launch, satellite operators 
are building wireless point-to-point networks that can bypass 
the Internet entirely, bouncing their signals off the satellites 
and directly to computers, PDAs, and cell phone hybrids. 

Other companies are creating satellite-based streaming distri¬ 
bution networks (SDNs), which hop over the Net's terrestrial 
backbone and beam content from thousands of high-traffic 
Web sites directly to "last-mile" broadband Internet providers. 

The result: superfast streaming channels that soon will 
deliver full-motion video to anyone on the planet. About a 
half-dozen companies, including Hughes Electronics'DirecPC 
(a service of DirecTV), Microsoft-backed StarBand, and Pan- 
AmSat,are already deploying satellite-based Internet services. 
Within two years, these networks of intelligent satellites - 
capable of multimegabit downstream transmission - should 
be fully in place. 

"The difference between today's television service and 
Internet streaming will be indistinguishable," says Rob 
Bednarek, chief technology officer for PanAmSat, the world's 
largest commercial satellite operator."This technology will 
change the ground rules of the entire broadcast industry." 
PanAmSat is building a network - part of which was sent into 
orbit by Sea Launch last July - with an ultimate capacity of 
3 million simultaneous high-fidelity streams. 

That's assuming it gets off the ground. Despite 100 years 
of technical achievement, modern rocket science remains 
hindered by disasters as spectacular as its successes. About 
5 percent of all satellites burn up in the atmosphere or achieve 
useless orbit, costing the industry $200 million a pop, accord¬ 
ing to Futron,an aerospace consultant based in Bethesda, 
Maryland. In their push to build integrated systems capable 
of placing bigger and more complex commercial satellites in 


Alex Markets (alexm@email.com) wrote about low-power FM 
radio activists in Wired 8.06. 
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orbit, even industry leaders have recently suffered embarrass¬ 
ing launch failures. In August 1998, a Titan 4 rocket, built by 
Lockheed Martin and launched by the US Air Force, exploded 
42 seconds after liftoff, destroying the classified spy satellite it 
was carrying. And Boeing lost a Hughes-made satellite when 
its Delta III rocket failed to place it in proper orbit in May 1999. 

The science involved is complex enough. But tack on 
bureaucratic hurdles - especially export controls over tech¬ 
nologies that can be used in warfare - and the problems for 
an operation like Sea Launch increase dramatically. Fined $10 
million two years ago for sharing American technology with 
its partners from the former Soviet Union before receiving US 
government approval, the joint venture nearly sank before its 
first rocket left the ground. Last March, after two successful 
launches, a third rocket carrying a $100 million satellite for 
ICO Global Communications fireballed into the Pacific Ocean 
eight minutes after liftoff, when a software command failed 
to close a gas valve. Sea Launch eventually fixed the problem 
and signed up more satellite operators. But in an increasingly 
competitive industry in which you're only as good as your last 
launch, another failure could all but kill the venture. 

)n of blasting off satellites from the middle 
of the ocean has been kicked around for decades, it wasn't 
until after the fall of the Soviet Union, when the US govern¬ 
ment lifted restrictions on commercial launch providers, that 
anyone seriously pursued the concept. 

In the early 1990s, a group of executives working for Boeing 
Commercial Space - the aerospace giant's rocket and satellite 
subsidiary - seized on the idea while seeking a shortcut into 
the commercial launch market to take advantage of a pro¬ 
jected surge in demand for satellites to provide TV, cell phone, 
and other communications relay services.The biggest ones 
were loaded with up to 100 transponders and large antenna 
arrays, as well as solar panels to power them; they tipped the 
scales at 13,000 pounds - nearly twice as heavy as those 
launched just a few years earlier. Bigger satellites required 
larger, more powerful launch systems, so sending them off at 
the equator would be more efficient than elsewhere. And an 
offshore setup in international waters could avoid some of 
the tedious government approvals and oversight involved 
in building a land-based system. 

Until then, agencies like NASA had monopolized the mar¬ 
ket, carrying virtually all commercial satellites into orbit and 
forbidding American aerospace companies from developing 
their own launch capabilities. During the 1980s, for example, 
NASA's space shuttle served as the country's sole provider 
of commercial launch capacity, while traditional rockets were 
reserved exclusively for military use. But in the wake of the 
1986 Challenger explosion, then-President Ronald Reagan 
demanded that NASA stop risking American lives to launch 
commercial payloads.They were soon eliminated from the 
shuttle's manifests, and rocket suppliers were finally allowed 
to establish their own commercial ventures. Manufacturers 
like Lockheed and McDonnell-Douglas revived their develop¬ 


ment programs, while companies without rocket-building 
capabilities went looking for partners. Meanwhile, with the 
breakup of the Soviet Union in 1991, that nation's rocket 
manufacturers were freed up to sell their wares on the inter¬ 
national market.The US Defense Department was eager to 
see these producers steered into commercial deals with US 
companies (instead of selling their know-how to potential 
adversaries), so it sponsored trade missions, exchange pro¬ 
grams, and meetings among potential partners. NASA also 
made available to new commercial ventures its tracking and 

"The difference between today s television 
service and satellite Internet will be 
indistinguishable. It will change the 
ground rules of the broadcast industry. 

data relay satellite system (TDRSS), a global network of sta¬ 
tions that monitor the space shuttle and scientific satellite 
movements to help position them in proper orbit. 

Boeing had no rockets or launch facility of its own, and 
knew that developing them from scratch would take seven 
years or more - far too long to be competitive in the fast¬ 
growing industry. Instead, the company decided to buy its 
way in, fashioning a plan to build a launch system in much 
the same way that IBM assembled the first personal computer. 

"The idea was to find proven, off-the-shelf technology, then 
put it all together," says Bo Bejmuk, a former space shuttle 
engineer who is now the general manager for Sea Launch s 
home port."lt was the ultimate systems integration job." So in 
1993, Boeing contacted RSC Energia, a former state-run Soviet 
aerospace company privatized after the breakup. Although 
the company represented the pinnacle of that country's rocket 
science, it had fallen on hard times after the military virtually 
abandoned its space program amid massive budget cuts. 

"Their entire program went from being a national priority 
to a very uncertain enterprise within the new Russian repub¬ 
lic," says Elliott Pulham, a former Boeing official involved in the 
talks who is now president and CEO of the nonprofit Space 
Foundation, which sponsors conferences on space commer¬ 
cialization."They were looking at whatever business opportu¬ 
nities they could find." 

Energia and Boeing soon agreed to partner on the Sea 
Launch project. Boeing took a 40 percent stake in exchange 
for overseeing and marketing the launch system to satellite 
operators, and supplying the fairing to encapsulate the cargo. 

Energia would provide the launch computers, erectors, and 
equipment to outfit the launch site, as well as a small upper- 
stage rocket to position the satellites in proper orbit. For this, 
it got a 25 percent interest in the partnership. 

The linchpin for the endeavor, however, was a main-stage 
rocket powerful enough to carry the new generation of big 
commercial satellites into geosynchronous orbit. GEO satel¬ 
lites circle the planet every 24 hours, making them appear 
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nearly motionless from the ground. Pinpointed as the ideal 
orbit by physicist and science fiction writer Arthur C. Clarke 
more than 50 years ago, GEO allows a satellite's signal to 
reach about 40 percent of Earth's surface. Three satellites can 
cover the entire planet, making GEO perfect for communica¬ 
tions applications. 

So the partners brought in another former Soviet rocket 
builder, the Ukraine's SDO Yuzhnoye/PO Yuhzmash,to produce 
its Zenit-3SL. (For this, the Ukrainians got a 15 percent interest 
in Sea Launch.) The liquid-fueled rocket, which had already 
been used to send Russian military satellites into orbit, boasted 
one of the most powerful engines ever made, capable of 
thrusting 1.6 million pounds of pressure per second at a top 
speed of about 17,000 miles per hour. But what was most 
alluring about the Zenit was its simple assembly. Unlike most 
American-made rockets, which are put together via a tedious 
process of stacking the stages on the launchpad, the powerful 
Zenit could be quickly assembled and transported horizon¬ 
tally - just what the partners needed for their floating launch 
platform."It takes us three weeks or more to erect a rocket 
on the pad in Cape Canaveral," says Marshall Kaplan, chief 
executive of Launchspace, a Potomac, Maryland, space con¬ 
sulting concern."They can put the whole thing together and 
launch it in a few hours." 

The Soviets' rockets had been put to the test at the famed 
Baikonur Cosmodrome in remote Kazakhstan, the 1957 launch 
site for the world's first satellite, Sputnik , as well as the Mir 
space station in the 1980s. Situated on the high-desert steppes 
south of Siberia, Baikonur stands at more than 45 degrees 
north latitude.That means rockets launched from the facility 
need nearly twice as much power to reach proper orbit as 
similar-size rockets blasted from the equator. 

Meanwhile, the severe desert climate, where temperatures 
range from a low of -40 degrees Fahrenheit to more than 
120, pushed the Soviets to build launch systems capable of 
withstanding the harshest elements."They ended up with 
rockets that are a lot more robust and powerful than ours," 
says Kaplan."We're more advanced in avionics and electronics, 
but their rocket technology is simpler and more efficient." 

Moreover, the Soviet technology - and scientists - were 
available at fire-sale prices. With the Russian and Ukrainian 
economies in shambles, and their militaries unable to fund 
their space programs,"only the international companies 
could support the technology and the survival of the [Soviet 
aerospace] institution," says Valery Aliev, Energia's senior 
scientist on the Sea Launch project. He estimates the Sea 
Launch partnership helped save 35,000 Russian jobs."Our 
contribution is that we provide good brains and equipment 
at cheap rates." 

With the rocketry in hand, the final step was to build the 
floating launchpad.The Americans envisioned using a single 
vessel, such as a converted oil supertanker. But the Russians 
and Ukrainians worried that launching a rocket from the 
same ship that housed the crew would be too dangerous. 

So the partners settled on a two-ship strategy, one to house 


the launchpad and the other to serve as the launch center. 
They recruited Kvaerner Group, a Norwegian engineering 
and shipping concern specializing in deep-sea oil platforms. 
For a 20 percent stake, Kvaerner agreed to oversee the conver¬ 
sion of a deep-sea rig and the construction of a command 
ship outfitted with the Russian launch control equipment, 
a factory-sized hold to assemble the Zenit rocket, and living 
quarters big enough to house many of the operation's 475 
team members. 

The unique arrangement cut years off the development pro¬ 
cess, bypassing the need to build a full-service launch facility 
on land."It would have taken us three years or more just to 
negotiate the permits and licenses with local authorities," 
says operations manager Bejmuk."The beauty of the project 
was that we didn't spend time on new development or take 
the risks involved in building something from scratch." 

Instead, the Sea Launch team cobbled together the entire 
operation in just three-and-a-half years. With its first commer¬ 
cial launch in October 1999, its team of 200 Russians, 150 
Americans, 75 Norwegians, and 50 Ukrainians - many of 
whom live full-time on the Sea Launch vessels - became the 
first and only private enterprise to place a satellite in orbit 
from the middle of the ocean. 

There's no better illustration of the difficulties the Sea Launch 
partners face than Checkpoint Charlie, a small passageway 
between the left and right halves of the Commander's launch 
control room.This corridor is the only point of contact between 
the Americans and Russians working in the room.The part¬ 
ners are required to segregate their operations - and people 
- wherever possible, leaving the control room feeling like 
a miniature version of walled-off Berlin during the Cold War. 

To the right is the American outfit: row upon row of high- 
backed chairs and large desks that sit in front of banks of 
high-resolution computer monitors.They all face a huge color 
television screen at the front of the room that, as launch time 
nears, flashes images of the Zenit rocket from a collection of 
digital cameras placed on the ships.The Russian side is simi¬ 
larly, although not so luxuriously, equipped. With tighter 
budgets than the Americans, the Russians sit on low-backed 
chairs and at smaller desks. And instead of displaying Microsoft 
Windows NT like the American computers do, the Russians' 
monitors flash a Windows 95 icon when they boot up. 

Of course, the control room's divided layout has some prac¬ 
tical advantages."You want people to work on their systems 
in their own languages, so you don't want a lot of chitchat 
between East and West," says Bejmuk as he steps into the 
border zone during a tour of the ship."The interaction between 
the two sides is just to make sure everything is still a go for 
the countdown." 

But there's more to it than that.Two years ago, Sea Launch 
bore the brunt of the US government's increasing paranoia 
over the transfer of technology when Boeing was fined for 
sharing sensitive information with its Russian and Ukrainian 
partners without prior authorization.The State Department 
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demanded the dismissal of more than 30 Russian workers, 
one of whom was allegedly found with electronic recording 
equipment in his quarters. Work was set back months as the 
company attempted to negotiate a consent decree in federal 
court. Government officials eventually concluded that national 
security was never breached - and Boeing and its Sea Launch 
partners admitted no wrongdoing - but the company agreed 
to pay the fine, dismiss the suspect Russian workers, and 
bolster its security procedures. 

The investigation couldn't have come at a worse time. 
Congress was conducting hearings to examine allegations 
that two American satellite manufacturers, Loral Space and 
Communications and Hughes Electronics, had shared sensi¬ 
tive technology secrets with the People's Republic of China 
in 1995 and 1996.To prevent further leaks, Congress passed 
the Strom Thurmond National Defense Authorization Act in 
1998, toughening already rigorous standards on the sharing 
of technical information with other countries. 

Today, all interaction between American companies and for¬ 
eign partners is closely monitored by agents from the Defense 
Department's Defense Threat Reduction Agency (DTRA), which 
oversees the transfer of sensitive defense-related technology. 
The agency regularly censors documents and disbands meet¬ 
ings if the wrong topics come up. If sensitive information passes 
among partners without approval, the government will fine or 
even prosecute the responsible parties. 

Little wonder Sea Launch runs a tight ship. Workers spe¬ 
cializing in export compliance keep close tabs on operations 
involving Russian and Ukrainian workers, who are restricted 
from entering areas where the satellites are prepared for the 
launch mission. In fact, they never even see the cargo their 
rockets deliver into orbit. Meanwhile, American engineers 
can't offer any technical assistance to their Russian and 
Ukrainian colleagues. Even after last year's disastrous rocket 
engine failure, the Americans weren't allowed to help the 
Russians troubleshoot the problem. 

The paradox, of course, is that it's the Russians and the 
Ukrainians, not the Americans, who possess the bulk of Sea 
Launch's space technology. In 1998 hearings before the Senate 
Select Committee on Intelligence and the specially convened 
House Committee on Technology Transfers, some members of 
Congress and industry analysts argued that partnerships like 
Sea Launch provide far more opportunity for the US to learn 
about Soviet space technology than the other way around. 

"The premise that we're protecting our technology is ridicu¬ 
lous," says the Space Foundation's Elliot Pulham."We have a lot 
of people regulating space technology who don't realize that 
the US isn't the only nation that has space technology.They're 
not protecting our national security - they're just creating 
business and technology roadblocks." 

Bejmuk might agree with that assessment in private, but 
he's far more diplomatic around me. Still under the thumb of 
DTRA agents who could shut down his program, he admits 
only that the challenges imposed by the export controls are 
"far more difficult than the science we're dealing with." 


Despite governmental pressure to keep its technologies 
separate, Sea Launch simply couldn't succeed without tightly 
integrating certain functions.That task may well be the 
company's toughest challenge. Equipping a Norwegian ship 
with more than 4,000 tons of Russian launch equipment 
and computers is daunting enough. But try interfacing it 
with Western maritime and space technology, each of which 
adheres to entirely different technical standards. And do it 
with scientists and engineers who speak different languages 
and use different managerial styles. 

"We had daylong meetings where we'd discuss an issue and 
think we're communicating.Then a day later it turns out we 
didn't understand each other at all,"says American Steve Thelin, 

"The premise that we're protecting our 
technology is ridiculous. The US isn't the 
only nation that has space technology - 
they're just creating roadblocks." 

Sea Launch's mission director. Consider his attempts to estab¬ 
lish a working group to share operational tasks, a foreign 
concept to the Russians and Ukrainians."We couldn't even 
agree on a name for the group,"Thelin recalls."! wanted to 
call it the Operations Working Group. But that wasn't clear 
enough for them. So they came up with something like the 
Group for Working on Operations for the Scheduling of Main¬ 
tenance and Operational Tasks for the Sea Launch Command 
Ship and Launch Platform. It was like 17 words long!" 

Making actual decisions was even harder."We were slightly 
at a loss in the working groups," admits Aliev, the Russian 
launch director. "The American engineers would be writing up 
action items and even accepting them. But when our people 
wrote them down, they'd write 'to be determined,' because 
they were used to getting two or three levels of approval 
before making a decision." 

Even simple tasks got convoluted. When senior launch tech¬ 
nician Larry Hutchisson had to attach an electric connector to 
its Russian counterpart,"it didn't feel right, so I asked one of 
their guys if I could look inside and make sure nothing was 
bent." Perplexed, the man called his associates together for 
a conference, then the group radioed upstairs for another 
opinion."They always have to get approval," says Hutchisson. 

"And when they say'five minutes,'it usually means a couple 
of hours for the message to make its way up and down the 
chain of command. So finally I asked one of their guys to look 
at it and tell me whether it was bent. It was." 

Aliev says it was "far from easy" to turn over decisionmaking 
to his underlings,"but eventually we learned to trust them to 
make independent decisions on the spot.Then the working 
groups became more efficient/'Thelin, too, says the Russians 
ultimately caught on, especially after the two groups started 
holding East-meets-West parties."We'd supply beer and pizza 
and they'd supply the vodka," he says of a series of gatherings 
at the partners' respective headquarters. 
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At a time when Russia's economy and collective psyche have 
largely unraveled, the space industry remains one of the coun¬ 
try's few sources of national pride. Many of the Russians on the 
Sea Launch team represent the cream of the Soviet space pro¬ 
gram. Aliev worked on the Soyuz space program, and another 
engineer, Valentin Ukhin, helped launch Sputnik and put the first 
astronaut, Yuri Gagarin, into space in 1961."Aerospace is the one 

Despite setbacks, the high hopes for space- 
based networks continue to soar - demand 
for data transmission via GEO satellites is 
increasing 800 percent annually. 



A PAS-9 satellite heads 
into orbit July 28,2000. 


thing the Russians do very well," says Bejmuk."They can come 
to this country and be just as competent as the rest of us, and 
they need to be recognized for that." 

Yet among Boeing's space engineers, many of whom come 
from military backgrounds and grew up during the Cold War, 
"people still felt a lot of mistrust of the Russians, especially 
of their technical ability," notes Hutchisson, a former Marine. 
"It was the us-versus-them mentality. And given all the prob¬ 
lems [with export compliance], a lot of our guys would rather 
not risk any interactions at all. Which is pretty sad." 

The situation could have gotten a lot worse after last year's 
failed launch.Traced to a logic error in software installed on 
a Russian computer, the problem started when the computer 
failed to command a pneumatic valve to close on the Zenit's 
second stage. Pressure loss from the valve quickly reduced 
the engine's thrust. And with the rocket unable to gain enough 
speed to break free of Earth's gravity, its automatic flight 
termination system kicked in, detonating its $100 million pay- 
load 140 miles above the ocean. 

"It was a very hard blow that was emotionally very sen¬ 
sitive," admits Aliev."And it was all the more difficult because 
it was caused by a very simple error that we should have 
detected during prelaunch tests." 

Yet the Americans proved surprisingly understanding. 
"Management was very businesslike - without panic or out¬ 
bursts," recalls Aliev."They were very supportive, which isn't 
something we're used to in Russia when things go wrong." 

Even before the ship returned to Long Beach after the 
failed launch, Bejmuk had ordered food from a local Russian 
cafe to be served upon their arrival, and he stood on the pier 
to personally welcome everyone back."You don't know what 
this means to us," one Russian technician told him in earnest. 
"We were afraid to look you in the eye." 

Although last year's rocket failure was a setback, Sea Launch 
still had the chance to redeem itself, thanks to a full roster 
of satellite customers already signed up for future missions. 
The consortium had prearranged multilaunch deals with the 
world's largest satellite manufacturers, Hughes and Loral, to 
deliver more than a dozen GEO satellites into orbit. And while 
the market for low Earth orbit satellites - which fly only a few 


hundred miles above the planet's surface - had softened 
amid the failure of LEO-based telephone startups like Iridium, 
demand for higher-orbiting GEO satellites has continued to 
grow. Meanwhile, a new generation of intelligent GEO satel¬ 
lites featuring onboard computing will soon be ready for 
liftoff, delivering on the promise of full-motion Internet video 
and keeping the launch market strong. 

The reason is simple: data and lots of it. As Arthur C. Clarke 
realized, GEO satellites' ability to cover vast swaths of territory 
makes them ideal for routing communications traffic.That's 
proved especially true for digital data such as TV signals, 
videostreams, and even electronic credit card approvals. Indeed, 
demand for data transmission via GEO satellites is increasing 
about 800 percent annually. 

"The economics of Clarke's model still holds today," says 
Clayton Mowry, executive director of the Satellite Industry 
Associations trade group based in Alexandria, Virginia. 

Mowry has high hopes for Internet-via-satellite applications: 
"It's going to be the next big thing." 

A handful of fledgling satellite-based consumer Internet 
services are betting on that. Out front is Hughes Electronics, 
which has provided satellite-enhanced Internet service 
through its DirecTV sister company since 1996. When Sea 
Launch delivered Hughes'7,600-pound DirecTV 1-R satellite 
into geosynchronous orbit in 1999, more than 100,000 users 
of the company's DirecPC service began receiving downloads 
at speeds of up to 400 Kbps, although uplinks are done 
through terrestrial lines.That download speed is still higher 
than the average of 384 Kbps for DSL and cable modem. In 
addition, the latter can experience slowdowns during periods 
of heavy traffic, something service providers claim doesn't 
happen with satellite-based operations. Hughes is working 
on two-way satellite connections for the service, which will 
increase the uplink speeds to about 100 Kbps and free users 
from tying up their phone lines to log on. 

Another new Internet service, StarBand, inaugurated its two- 
way satellite system last fall. Backed by Microsoft, EchoStar, and 
Israel's Gilat Satellite Networks, StarBand was adapted from a 
B2B network that links retail store computers with those at their 
corporate headquarters and with credit card authorization 
systems. Using 24 transponders on GE's Americom satellite and 
Loral's Skynet network of GEO satellites, StarBand's consumer 
service allows downloads at up to 500 Kbps and uplinks at up to 
150 Kbps. It's aimed at the 25 million Americans who analysts 
say are unlikely to get DSL service or access to cable modems. 

To highlight the system's potential to service rural areas, 
StarBand recently packed its satellite dishes on mules and 
delivered them to a tribe of Havasupai Indians living at the 
bottom of the Grand Canyon."Without satellites, there was 
no way they'd ever get broadband Internet down there," says 
Orey Gilliam, StarBand's vice president of engineering."And 
there are lots of other people in the same boat." 

Even those with access to broadband systems are likely to 
suffer from slow connections and Internet bottlenecks. As the 
infamous Victoria's Secret online fashion show demonstrated, 
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the Net is especially susceptible to logjams when large num¬ 
bers of people attempt to stream video from a single site. 
That's why PanAmSat is now using its array of GEO satellites 
to hop over the Internet backbone and deliver streaming 
video from high-traffic news and entertainment Web sites 
directly to edge servers located near broadband Internet 
providers. One such provider is Qwest, which this year plans 
to distribute content from Disney, Viacom, and others via high¬ 
speed telephone lines to customers in 14 states. Due to be 
completed within the next two years, the PanAmSat system 
is already about 25 percent deployed, including capacity on 
a satellite that rode a Sea Launch rocket last July. 

"Internet traffic via satellite is going to take off, and most 
of it will be streaming video," says Rob Bednarek, PanAmSat's 
chief technology officer. He believes his satellite technology 
will be especially useful to small media startups looking for 
a foothold in broadcasting."Companies like Quokka [the 
media-rich sports site] can't justify buying a whole cable 
TV channel. But with videostreaming via satellite, they won't 
have to. Their Web sites are going to look like regular TV 
channels, and that will help them play an important role 
in broadcasting in the future." 

The quality will only improve when Sea Launch blasts off 
the first of a new generation of intelligent satellites in 2002. 
Unlike current systems, which do little more than amplify and 
reflect the signals they receive from Earth, new satellites now 
in development at Hughes feature onboard processors that 
transform them into giant Internet routers in the sky. Instead 
of merely mirroring the signals they receive and bouncing 
them back to Earth's entire visible surface, the new satellites 
can decode the data, look at its individual packets, then route 
each to its destination with a highly focused spot beam just a 
few hundred miles wide."That allows us to use the frequency 
very efficiently, so that we get very high capacity," says Mike 
Cook, vice president of Hughes' new Spaceway satellite proj¬ 
ect, which plans to launch the first of three next-gen satellites 
on a Sea Launch rocket late this year."We're talking about 
10 gigabits per second on each satellite, which is like five of 
today's satellites combined," adds Cook. 

Spaceway's technology will not only allow high transfer 
speeds, it will let users avoid the Internet entirely by routing 
their communications directly from one user to another. 
"We're not only bypassing the Internet backbone; we're 
bypassing the last-mile providers. So there's no need for 
a central hub," notes Cook."That means we'll be able to do 
all kinds of applications that conventional satellite systems 
would struggle with." 

Just exactly what those are depends on one's ability to imag¬ 
ine the possibilities. Cook and others cite a whole range of 
video-conferencing applications, including distance learning, 
video telephone calls, and uses in so-called telemedicine. 
Thanks to the system's huge bandwidth, doctors and nurses 
should be able to do checkups, monitor patients, and share 
X rays instantaneously. While satellite-linked computers relay 
live video images of the patient and doctor, for example, 


computer-attached heart rate and blood pressure monitors 
could simultaneously send vital signs to the physician. Mean¬ 
while, doctors could conference with other specialists, exchang¬ 
ing images and charts in real time.The next step: telesurgery. 

The new satellites' upload capacity, which is much faster 
than current systems, will be especially handy as more and 
more people find reason to trade large audio and video 
files, such as the fat MP3 files so enjoyed by Napster lovers. 

Bandwidth-heavy applications like these won't clog the 
pipeline, allowing users to do multiple tasks concurrently. 

"You could have a video conversation with your mom," says 
Cook,"and if she doesn't keep your attention, you could be 
downloading a movie or watching a streaming TV show at 
the same time." 

Any of the new satellite-based Internet technologies would 
come in handy on launch day. But even a cable modem con¬ 
nection renders images of a Sea Launch liftoff last October 
a jumpy blur at best. Streaming in from the company's Long 
Beach headquarters, the Internet narrowcast of the countdown 
offers a glimmer of the medium's potential, delivering a three- 
hour show to thousands of viewers around the world. 

"Everything is go for launch!" the announcer tells the cyber¬ 
audience as the minutes tick down into seconds.The countdown 
proceeds in two languages. But just as the launch commander 

The next generation of satellites will be like 
giant intelligent routers in the sky: "We're 
talking about 10 gigabits per second on 
each - five of todays satellites combined." 

gets to L -1 seconds, the video feed from the launch site goes 
dead."What happened to the video?" someone asks in the 
background as the noise of the rocket rumbles through the 
speaker."We just lost the camera feed from Sea Launch!" 

But banter between the Russian and American engineers 
soon confirms that the rocket is on course.Thrusting 1.6 million 
pounds of pressure, it accelerates its 11,000-pound payload 
- the heaviest commercial satellite ever launched - into the 
stratosphere. Within seven minutes, it's about 100 miles 
high and halfway across the Pacific Ocean. Jettisoning its 
second stage, the rocket's upper stage fires up just as the 
craft passes over the Galapagos Islands. A seven-minute burn 
then moves it into an egg-shaped orbit that slingshots the 
satellite out another 22,000 miles toward GEO. And after 
another 10 minutes gliding above the east coast of Africa, 
the satellite achieves orbit. 

The cybercam flashes on the launch control center, which 
erupts in applause and high fives as NASA's TDRSS confirms 
that the satellite has reached its destination just as it passes 
over the Indian Ocean. Control of the satellite is soon turned 
over to operator Thuraya Satellite, and within a few hours 
it's beaming a mixture of cell phone calls, stock quotes, and 
GPS coordinates to millions of customers. ■ ■ ■ 
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THE GIST: Antique voting gear disappears from 
polls by the 2008 election.The workhorse voter 
system of tomorrow is part high tech, part low: It 
looks like an ATM that spits out a correctly marked, 
machine-readable piece of paper that can also be 
counted and definitively checked by human eyes. 
FALSE ALARM: Political machines can't be trusted: 
All-electronic systems and Internet crypto fall far short 
of ensuring "one person, one vote." Good point, and 
that's why total automation isn't the goal - experts 
warn that error and fraud are best minimized by 
human oversight at each step of the process. 
EXHIBIT A: The Caltech-MIT Voting Technology 
Project, an interdisciplinary campaign launched 
early this year, seeks to identify the pitfalls in current 
polling procedures and outline ways to make voting 
machines foolproof.The project's February report 
warned that all forms of poll automation used in the 
November election were, on average, less reliable 
than the old manually marked paper forms, hence 
the desire for a hybrid solution. 

WORDS TO LIVE BY: "All current and recently 
proposed systems are inadequate." - Rebecca Mercuri, 
a Bryn Mawr College computer science professor whose 
court affidavit advocated hand recounts in Florida 
ON THE RISE: Senators Charles Schumer (D-New 
York) and Sam Brownback (R-Kansas) want $2.5 billion 
in federal matching funds to assist states in upgrading 
voting systems, while California legislators are pushing 
for $300 million of state money. With that kind of 
cash on the table, companies like Sequoia Voting 
Systems will face healthy competition: Unisys, Dell, 
and Microsoft are already working jointly on an 
electronic system. 

FUTURE REFERENCE: Election Center {www 
.electioncenter.org ); Caltech-MIT Voting Technology 
Project ( www.vote.caltech.edu ); Federal Election 
Commission! www.fec.gov/pages/faqsvss. htm); 
Mercuri's site ( www.notablesoftware.com/evote.html) 
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THE GIST: Tech startups' life cycles get even shorter. As the pace of innovation increases, the 
useful life span of a given new product or service often decreases - and so does that of the company 
that makes it. Startups are still good business, but fewer will be built to last. 

FALSE ALARM: The return to value investing.True,the dotcom bubble produced hundreds of 
startups whose precipitous flameouts came sooner than planned. But as Moore's and Metcalfe's 
laws compound the pace of change, companies will have to keep up: launching, growing, and 
cashing out their investors at an ever faster clip.The corporate life cycle that accelerates of its 
own volition, in relation to market forces, will capitalize on its speed at every step. 

EXHIBIT A: Data collected by the research firm Venture Economics shows that, in 1991, the 
average time to IPO or acquisition for venture-backed startups was nearly six years; last year, the 
average was down to 3.6 years. Meanwhile, Cisco et al. are, in effect, outsourcing R&D spending by 
selectively gobbling up infant firms. Of the 23 companies Cisco bought in 2000, for example, 15 
were less than 3 years old upon acquisition."In the technology business, development cycles have 
shortened. Overall, we invest earlier and we acquire earlier," says Ammar Hanafi, Cisco's VP of 
business development, who oversees acquisition strategy. Harvard Business School professor 
Josh Lerner points out that venture investors, perhaps aware of the accelerated life cycle, are 
dramatically increasing the percentage of money they're pouring into early-stage investments, 
which has doubled to become a full one-third of all venture fund money raised."Companies are 
getting a lot more resources earlier on," he says. 

WORDS TO LIVE BY: "The life cycles of technologies and the life cycles of companies are 
shortening all the time, and in order to stay competitive you need to develop faster." 

- serial entrepreneur Andy Chapman, executive vice president and cofounder of Narad Networks, 
his third startup 

ON THE RISE: Remember Netscape? You know, the company that went from idea to IPO to 
acquisition target in less than four years? In the future, it will be the anomalous tech startup that 
lives (independently) even that long. We will also see some "progeria" startups - companies afflicted 
with the equivalent of the rare children's disorder that causes premature aging and death. A prime 
candidate for that syndrome is Napster, founded with lightning speed to exploit a technological 
disruption even while its window of opportunity was closing. 

FUTURE REFERENCE: Venture Economics {www.ventureeconomics.com); Cisco Acquisition 
Summary ( www.cisco.com/warp/public/750/acquisition/summarylist.html ); The Venture Capital 
Cycle, by Paul A. Gompers and Josh Lerner; Competing on Internet Time: Lessons From Netscape 
and Its Battle With Microsoft, by Michael A. Cusumano and David B. Yoffie 
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They're building something enormous at a research 
park outside of Lund, Sweden. Like any concept that eventually 
becomes the standard by which imagination is measured, it 
started out small and grew as its creators came to understand 
the scale of what they were making. Now it's half as big as the 
United States. 

By dawn - which means midmorning in winter at this 
latitude - the bulldozers have already been roaring for hours, 
churning mountains out of the red, muddy soil, forcing drivers 
to improvise roads over the fresh muck.The chaos of construc¬ 
tion is not unusual here.The wireless boom in Europe and 
Asia is bringing dozens of new office buildings to research 
parks like this one all over Scandinavia, from startups incu¬ 
bated as student projects, to established firms poised to surf 
the wave of personal-area-network devices that will wash 
ashore in the next couple of years. Even more ambitious, how¬ 
ever, is the project taking shape in a cluttered second-floor 
office known as the monkey cage by the engineers and pro¬ 
grammers who work there. 

As Christer Fahraeus tries to describe the magnitude of 
what he and his team are designing, his fingers dance with 
a pen across a sheet of paper. A compact, straw-haired, 
35-year-old Swede, Fahraeus gives off the aura of a tensely 
coiled spring. In Swedish or English, he speaks staccato, as if 
there were too many ideas backing up behind the frustrat- 
ingly slow buffer of syntax.To relieve the pressure inside him, 
he sketches arrows, rectangles, and intersections that form 
the true arc of his thoughts. Words come secondarily to 
him, Fahraeus tells me - his brain thinks in images. He 
holds up the paper. 

"This is the most advanced digital input screen ever devel¬ 
oped," he declares."It has very high resolution, perfect con¬ 
trast, and costs a fraction of a cent to produce. Any graphical 
interface can be printed on it, and you get years of full-time 
education, paid for by the government, to learn how to use it. 

It will not be beaten in our lifetime." 

He puts the paper in my hands."And I can give it to you, 
because I have hundreds more," he offers, gesturing toward 
a stack of blank paper on his desk. Fahraeus isn't handing 
me a sketch of the input screen.The paper is the screen. 

That's what they're building at Anoto,the company 
Fahraeus launched a year and a half ago beside this muddy 
field near the southwestern tip of Sweden: a network that 
can transform millions of sheets of paper into a new front 
end for the Internet. 

By the end of this year, Ericsson will bring to market a 
pudgy-looking ballpoint called the Chatpen. It will be the first 
of a new breed of writing instrument invented by Anoto that 
will allow you to send email and faxes directly on paper, with 
no personal computer or wireless tablet in sight. You'll be able 
to jot these messages down on business cards, legal pads, or 
company letterhead.To send a message, you'll simply check 
a box for "Send as email" or "Send as fax" that's printed in the 
corner of the paper. Marking other boxes will route your mes¬ 


sage to pagers or mobile phones. A single scribbled note will 
trigger a cascade of networked events: Jotting down a lunch 
date in your day planner could update your laptop and fire 
off an email to your assistant. 

"There are three fundamental technologies for gathering, 
storing, and spreading information - voice, computer, and 
paper and pen," Fahraeus declares, drawing three squares 
on the paper and methodically checking them off. "Now 
we make this one digital and wireless, like the others." By 
closing the gap between paper and the digital domain, 
Anoto is planning to put the convenience and speed of 
the Net behind an interface that was debugged thousands 
of years ago. 

"If we succeed," he adds,"we will have more product cover¬ 
age than any other company on earth." 

If his network rolls out as scheduled, within a year you'll 
be able to make a check mark beside a magazine ad to 
receive information about a product, or even to buy it. 
Visualize ecommerce without the click-and-wait: Browsing 
through a printed catalog, you'll purchase items - software, 
a subwoofer, or a trip to Paris - by ticking them off with a 
pen. Circling your destination on a city map will display, on 
your PalmPilot or mobile phone, the quickest route from 
here to there, movie showtimes, or tonight's menu at the 
best bistros in the area. 

To do these things, you'll need an instrument like the Chat- 
pen that contains technology developed by Anoto. (By 2003, 
other Anoto-enabled pens, including Pilot rollerballs and a 
characteristically elegant offering from Montblanc, will be 
available.) You'll also need a supply of the special paper that 
Anoto has christened digital paper. It won't be hard to find, 
and it won't cost much more than standard copy stock. 
Unlike Xerox PARC's electronic paper or MIT/E Ink's Immedia, 
Anoto's technology employs real paper and commonly avail¬ 
able inks. By the time Chatpens appear in office-supply shops 
and mail-order catalogs this fall, digital paper sporting the 
Anoto logo will be turning up everywhere.This global rollout 
will be branded with the most recognizable names in the 
office-products industry. You'll be able to buy digital Cam¬ 
bridge legal pads, digital At-A-Glance organizers, digital 
Financial Times diaries, and digital Franklin planners hand¬ 
somely bound in leather.This winter, expect flurries of digital 
3M Post-it Notes. 

At Comdex 2000 last fall, the buzz was that some Swedish 
startup (or Japanese; the name of the company, which does 
sound vaguely Pacific Rim, is taken from the Latin annoto, 
meaning"! scribble") had developed a cool "smart pen." 
Anoto was one of two finalists for a Best of Show award, 
though interestingly, it lost to the Tablet PC, Microsoft's 
platform that supports handwriting. Bill Gates' keynote, 
extolling the virtues of handwritten input, included a demo 
in which he beamed a hand-drawn map to an assistant - 
with directions to the nearest Starbucks. 

While the established heavyweight took home the prize, 
the concepts driving the Anoto network are a lot more ambi- 
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tious than Microsoft's latest must-buy for the handheld sec¬ 
tor. Pen-based interfaces are not exactly news, even if being 
able to write in your own handwriting is considerably easier 
than trying to recall the Graffiti symbol for the letter q. While 
the Chatpen demo in the Ericsson booth - featuring a carica¬ 
turist whose drawings were piped to a laptop screen - was 
cute, it barely hinted at Anoto's potential. 

Anoto's approach, in contrast to Microsoft's, doesn't require 
a PC. Each Anoto pen contains a Bluetooth chip that communi¬ 
cates with any other Bluetooth device within 30 feet, which 
could be your mobile phone or PDA. Ericsson will introduce 
the R520, the first handset to ship with Bluetooth, in the US 
and Europe by the second half of this year. Nokia already sells 
a Bluetooth card for its 6210 phone, and Toshiba started ship¬ 
ping Bluetooth PC cards last fall.The penetration of these 
devices is expected to snowball as the cost of Bluetooth 
chipsets plummets to between $5 and $10 in the next three 
years. If the public-access Bluetooth nodes now in develop¬ 
ment at companies like Cerulic and NomadNetworks are 
widely installed in airports, hotels, and conference centers, 
eventually all you'll need to carry is an Anoto-enabled pen 
and a sheet of digital paper. 

As nifty and convenient as the porting of handwritten text 
to the Net may seem, there will be even more advantages to 
liberation from the networked typewriter. If your native lan¬ 
guage is, say, Chinese, Arabic, or Russian, you will no longer 
have to translate your thoughts into an alphabet that a 
QWERTY keyboard understands. Once symbols and line draw¬ 
ings are as easy to pour into the datastream as ASCII, you 
won't have to depend on text at all. Storyboards, architectural 
sketches, fabric designs, game strategies, and comic strips will 
be emailed, faxed, or posted to the Web as quickly as they can 
be sketched by hand. Equations, with their special characters 
and sub- and superscripts, will be a breeze. If you compose a 
melody on sheet music, you will be able to play it instantly on 
your mobile phone or MIDI device. An artist will be able to 
zap sketches from his atelier to the Kinko's around the corner. 

"Leonardo da Vinci would be our perfect customer," brags 
Jan Andersson,the president of Anoto. 

The peerless doodler from Florence might have appreciated 
that the spark of genius which makes the network function 
does not reside in Anoto's fancy pens. It's printed on the paper. 

It's a map. 


The first time you see this map, you may not even notice it. 
Printed in a shade of carbon-based ink called Anoto Black 
that's more visible at the infrared end of the spectrum, the 
map appears as a light-gray dusting of dots, forming a nearly 
invisible grid on the surface of the paper. Each sheet of digital 
paper carries only a small portion of the map. If you look at an 
Anoto-enabled Post-it, what you're seeing is a Post-it-sized 
fraction of a map that is actually 1.8 million square miles - 
half the area of the US. 

Here's how it works: Beside the ballpoint tip of each 
Anoto-enabled pen is a lens. Behind the lens is the same 


sort of CMOS image-sensing chip used in cash machines 
and digital cameras.This tiny, inexpensive eye is wired to a 
microprocessor in the pen. Every one-hundredth of a second, 
the camera takes a snapshot of whatever portion of the map 
is underneath the pen at any moment. 

The pen doesn't actually "see" what you're writing. The 
CMOS chip is programmed to favor infrared, so the trail of ink 
is invisible to the camera. All the pen sees is the map. ("The 
ink is just there to make you feel comfortable," purrs a piece of 
Anoto documentation, with typical Swedish understatement.) 

The dots that make up the map are each one-tenth 
of a millimeter in diameter, and they're arrayed on a grid of 
2- by 2-millimeter squares, 36 dots to a square. In a basic 
grid square, these dots would be arranged smoothly along 
x/y axes, like perfectly aligned chess pieces. All of the points 
on the Anoto map, however, are slightly displaced from those 
axes.This displacement creates a unique pattern in each 
square - and there are 4,722,366,482,869,645,213,696 
squares in all. 

To visualize this, imagine that you're writing on a huge 
sheet of graph paper.The pattern of dots in any particular 
square corresponds to an exact location on the sheet - say, 
"B2."As you write on the paper, your pen travels over a series 
of locations: from B2, to B3, then over to Cl as you cross a f, 
and so forth.The movement of your pen over these locations 
corresponds exactly to the shape of what you're writing. Using 
the map, the pen obtains a precise reading of its position on 
the vast grid, down to one-thirtieth of a millimeter. As the 
instrument dances across the grid, it stores a series of loca¬ 
tions. It time-stamps this itinerary, in case later verification is 
needed.There's enough memory in the pen to store about a 
hundred notebook-sized pages of writing. 

Each instrument is coded with a unique identity.The 
pen in your pocket might be number 754348847, for exam¬ 
ple. When you check off one of the special function boxes - 
like "Send as fax" - in the corner of each piece of paper, the 
pen transmits the contents of its memory to Anoto-powered 
Bluetooth devices in your network. (In addition to the stan¬ 
dard Bluetooth security layer, this information is also 
encrypted by the pen, using Public Key Infrastructure and 
128-bit keys.) From one of those devices, such as a phone or 
PDA with a wireless modem, the burst of information from 
the pen hitches a ride to the Net. 

It's important to make one thing clear:The Anoto pen does 
not understand language. With certain exceptions, the pen 
doesn't perform OCR (optical character recognition) on what 
you've written to translate your handwriting into standard 
ASCII text.The email messages you send out arrive in recipi¬ 
ents' in-boxes as small inline graphics files displaying your 
words, in your handwriting, exactly the way you wrote it. 
(When you send email to a mobile phone, it appears as a 
graphical SMS message.) 


Contributing editor Steve Silberman (digaman@wired.com) 
wrote about geek cruises in Wired 8.10. 
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Certain areas on the paper will be dedicated to OCR-related 
functions. Letters and numbers - email addresses and subject 
lines, snail mail addresses, and phone numbers - written care¬ 
fully in form fields there will be converted to ASCII characters. 
A digital business card,for instance, might have lines on the 
back where you can enter contact information. Checking 
"Send" would email that information to the person whose 
name is on the front of the card. 

The pen doesn't know if you've just scribbled a love note, 
signed a pink slip, or declared war. It knows only a few things: 
which pen it is in the Anoto network, which locations on the 
map it's been seeing lately, and what time it is.This informa¬ 
tion - the pen's identity and a series of time-stamped loca¬ 
tions on the map - is what gets transmitted to the Net. 

There, the encrypted stream of bits from the pen employs 
standard DNS protocols, like the ones used by a Web browser, 
to look for the Anoto Name Server, or ANS, which is a multimil- 
lion-dollar array of Unix drives currently under construction 
in Stockholm.The first ANS disk array will be located there, 
but eventually Anoto will employ a distributed network 
of servers. Each transmission from the pen arrives at the 
ANS with a question:"Who owns the part of the map 
where I am now?" 

This is where things really get interesting.The big map is 
divided into territories, with a certain number of grid squares 
allocated for various products and services. One area of the 
map, say, might be reserved for Filofax organizers. Another 
will be dedicated to Post-it Notes. A third might belong to 
a software vendor who runs magazine ads printed on digital 
paper. By entering into a partnership with Anoto, you buy 
your own little chunk of real estate on the big map, which 
gives you the right to print that portion of the map on your 
products - whether your business is manufacturing legal 
pads, booking vacations on cruise ships, or selling DVDs 
from a catalog. 

By tracking where each Anoto pen is on the map, the ANS 
knows,for instance, that pen number 754348847 made a 
check mark at 12:03 pm in an area of the grid that belongs 
to an online florist.The instrument then transmits a message 
to the florist's own servers to fulfill the purchase order, dis¬ 
patching a dozen roses to the mailing address written at the 
bottom of the paper. Because OCR is dodgy business - as 
anyone who uses one of the fax-to-email services knows - the 
shipping address might appear on the sender's mobile phone 
for verification before the bouquet leaves the warehouse. 

Anoto isn't in this game to make a branded splash in the 
paper business, or to steal market share from Bic. Ericsson's 
Chatpen will be used to establish the standard, and the busi¬ 
ness of designing later versions of the pen will fall to estab¬ 
lished players like Pilot and Montblanc. Anoto won't be 
making paper, either. 

Anoto's business model resides in the ANS - in selling off 
chunks of the big map, and tracking every transaction scrib¬ 
bled on digital paper. If a purchase is made on Mead paper, 


with a Montblanc pen, and the product or service is delivered 
to the customer by an online merchant, then Mead, Mont¬ 
blanc, the merchant, and Anoto each get a cut. Anoto is bet¬ 
ting that it will be able to tap into revenue streams created 
by a breed of paper-based ecommerce services that hasn't 
even been imagined yet. 

Such streams, however, can only run in courses laid by 
a widely accepted standard. In that sense, Anoto is a thor¬ 
oughly 21st-century business: It's not about making widgets 
and shipping them to the consumer, or about building a 
brand. It's about advocating a standard, and then insinuating 
a new enterprise into the global infrastructure created by 
that standard. 

Anoto isn't locked into Bluetooth. If that technology con¬ 
founds expectations and is not widely adopted, Anoto could 
swap the transceiver out of its pens for anything else that can 
do the job. However, the chip inside the pen gives the thou¬ 
sands of companies committed to Bluetooth - like Ericsson, 
which is keen on extending its market after facing 
unexpected losses early this year - an incentive to adopt 
Anoto's own standard for digital paper. Ericsson has picked 
up 15 percent of Anoto-a subsidiary of C Technologies, 
a publicly traded company that is another of Fahraeus' ven¬ 
tures - with an option to pick up another 15 percent. 

Whether or not Anoto and its partners are able to make 
every application come off smoothly - and more broadly, 
whether the entire project thrives or stumbles - the network 
concept offers a preview of the world to come. At one end of 
the digital spectrum, Moore's law and fat-pipe upgrades will 
deliver heart-stopping clock speeds and insane amounts of 
bandwidth in the next few years. But creative innovation is 

The pen reads a near-invisible 
gray dots to fix a location on a 
the size of the United States. 

starting to flourish at the other end, too, where swarms of 
highly networked and practically disposable eyes and ears - 
like Anoto's pens - will be let loose on the world to swarm 
around us, listening and testing, and buzzing with the news 
of what they find. 

A poet once told me that a writer must write with "the 
mind of God and the eyes of a spider." Before the Net came 
along, there was a lot of speculation that the ultimate 
product of technology, when we finally had the hardware 
to build it, would be something approximating the mind of 
God - a centralized superbrain. As we extend our networks 
into every available niche of our lives, the ultimate product 
of technology is turning out to be more like the sum of the 
sparks of intelligence in the eyes of billions of ephemeral 
spiders, weaving webs in all the corners of creation. 

It's at this end of the spectrum that a startup like Anoto 
could blow everyone's mind by establishing a standard that 
is widely adopted, and scaling upward toward infinity. 



Anoto's director of 
new concepts Linus 
Wiebe (right) and chief 
scientific officer Petter 
Ericson, with his dog 
William. 
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With its labyrinth of cobblestone streets, Romanesque 
cathedral, and brooding medieval buildings housing 
bohemian cafes, Lund is the darkly enchanted European 
college town of your dreams. An extraordinary number of 
shops in Lund bear the sign Antikvariat, meaning "a seller 
of old books and antique maps." So it's only fitting that a 
new kind of map is being conceived not far from here.The 
town's fascination with cartography goes back at least as far 
as the 14th century, when a fantastically painted astronomi¬ 
cal clock was installed in the Lund cathedral to track the sun 
and the moon through the zodiac, marking noon and 3 pm 
with a blast of trumpets and a procession of mechanical Wise 
Men toward the Virgin Mary. It still keeps good time. 

The town, which is much closer to Copenhagen than it is to 
Stockholm, lies off the beaten path of the tourist trade, in part 
because many local merchants shutter their windows after 
the students leave for the summer. Swedes celebrate Lund for 
the climate of philosophical ferment surrounding the univer¬ 
sity, which is balanced by an attitude that Swedish essayist 
Jan Martensson called the Lund spirit:"an ironic distance to 
everything [and] a barb to deflate pompous self-importance." 

In 1983, faced with a decline in Sweden's traditional indus¬ 
trial mainstays - shipbuilding and textile manufacturing - 

With the absolute-positioning map, the 
"interface" was no longer the device, but 
any surface you could print the pattern on. 

the town broke ground for the first science park in Sweden: 
Ideon, where Anoto is located. Ideon's first tenant was the 
Ericsson Mobile Telephony Laboratory.The cross-fertilization 
of academic research and commercial development - 
inspired by US models - proved fruitful. Ericsson's first 
portable mobile phone, the C900, was designed at Ideon 
and brought to market in 1987. 

Fahraeus grew up in Linkoping and came to Lund as an 
undergraduate in 1986. His interests roamed broadly among 
the sciences, encompassing medical biophysics, bioengineer¬ 
ing, and the mathematical modeling of neurons. As a teenager, 
he displayed a knack for making things happen. When he was 
15, he launched the local chapter of a conservative student 
organization (the second largest in the country) and founded 
a reading circle that received funds from the government. 
Though Fahraeus currently holds 7 patents and has filed 
applications for 50 more, he says,"I never thought of myself 
as an inventor. I never thought of myself as an entrepreneur. 
But I was good at taking initiative, inventing games - or rein¬ 
venting them if I was losing." 

In December 1994, Fahraeus launched his first company, 
CellaVision, which specializes in building microscopy systems 
that partially automate cell analysis. It wasn't easy. In the early 
'90s, the chill winds of a global recession, stirred up by cur¬ 
rency speculation, blew over the Swedish krona.The Swedish 
National Bank boosted its lending rate fivefold, while execu¬ 


tives from companies like Volvo floated down on golden 
parachutes to countries with lower tax burdens, such as 
the United Kingdom. 

Just as the telecom revolution was getting under way, 
young Swedish entrepreneurs scrabbled for sources of ven¬ 
ture capital. Fahraeus persisted. In June of 1996, he founded 
C Technologies, which produced his most successful product 
to date, a handheld scanner called the C Pen. (Despite its 
name, the C Pen, which saw a modest $5 million in sales last 
year, is not primarily a writing instrument.) Other products 
created at CTech include intelligent surveillance cameras 
(spun off to form a company called WeSpot) and an optical 
mouse. A year after starting C Tech, Fahraeus launched Precise 
Biometrics, which specializes in fingerprint recognition. 

The common thread running through Fahraeus'product 
line is real-time image processing. What the optical mouse, 
scanner, and Anoto pen have in common is that they take 
digital snapshots of what they see to determine their where¬ 
abouts. The camera in an optical mouse (such as the Apple 
Pro Mouse) scrutinizes irregularities on the scrolling surface to 
gauge what is called the mouse's relative position.The mouse 
judges movement, not location. If you pick up the mouse 
and set it down, it forgets where it was and starts tracking 
from zero again. 

The C Pen does let you add your own words to scanned 
text by tracing letters on any irregular surface, like a page 
in a book. But because the C Pen contains no ink, you don't 
see the letters you're writing.They're preserved in the scan¬ 
ner's memory, and you can edit or transmit them like regular 
scanned text. As with an optical mouse, however, lifting the 
C Pen from its tracking surface cancels out its relative posi- 
tion.To write an x, you have to use what's called a unistroke - 
you must cross a single line over itself without lifting the pen, 
as you do with a palmtop stylus. 

Understandably, this annoyed Petter Ericson,a graduate 
student at Lund University who began working for C Tech 
in March 1997. In a country of reserved, fair-skinned blonds, 
Ericson has the swarthy good looks of an Italian bad-boy 
film star. Fahraeus also hired Ericson's high school friend, Ola 
Hugosson. While Ericson's vitality seems barely contained 
under a thicket of cowlicks, Hugosson is clearly focused 
inward. A musician from a family of musicians, Hugosson 
plays Bach at home on the piano. He met Ericson when they 
both enrolled in a national contest for student programmers. 
Hugosson was impressed by the lightning rapidity of Ericson's 
mind, while Ericson was awed by Hugosson's intensity as he 
bore down on a problem.They made a powerful team. Ericson 
then encouraged another old friend, Linus Wiebe, to take 
a job at Precise Biometrics. 

All three first learned how to program in the hacker subcul¬ 
ture that sprang up around an illustrious generation of home 
computers whose names are legendary among programmers 
of a certain age: the Apple II, the Commodore 64, the Atari 800, 
the Amiga 1000, and the Sinclair ZX Spectrum.There was a 
narrow window where 13-year-old geeks-in-training could 
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sharpen their chops - and make friends all over the world - 
by writing algorithms and hacking serious code. Before that, 
computers were too expensive. After the introduction of so- 
called user-friendly interfaces from Apple and IBM, the good 
stuff was all hidden under the hood. 

Ericson and Hugosson brought the old hacker brio with 
them to C Tech, where they were paid to explore answers to 
essential questions, and even write their own operating sys¬ 
tem."! used to think,later in our careers, no one will ever let 
us do this/" Ericson recalls. By fall 1997, there was a stew of 
applications for real-time image processing simmering there. 
One of Fahraeus' brainstorms involved printing a pattern 
on a mousepad that a mouse could then read like a map. It 
would judge its position absolutely, without reference to any 
prior location. 

One day in February 1999, after C Tech team members 
had been mulling over concepts like this for months, Ericson 
decided to go home to nearby Malmo and take a bath. 

Like any good citizen in a region of the planet where baking 
in a cedar-planked room is considered the acme of relax¬ 
ation, Ericson jumped into the tub to clear his mind."A lot 
of this work is trying to solve a problem while you're continu¬ 
ously interrupted by ringing phones and ICQs.Your mind 
becomes like a bad Windows system running too many back¬ 
ground processes," he told me geekishly. He's convinced that 
hot baths, like saunas, elevate the temperature of the brain, 
increasing the flow of uncensored creative thinking. 

What came to him in the tub was dots. 

Coincidentally, one of the first methods ever proposed for 
marrying the ease of writing by hand to the data-crunching 
velocity of computers also employed dots. In the '50s, Bell 
System switchboard operators kept records of the long dis¬ 
tance calls they handled on 2Vi- by 5-inch scraps of paper 
called toll tickets. Operators were scribbling 2 billion tickets 
a year, but paying keypunch operators to transfer a year's 
worth of call records to punch cards would have cost Bell 
$32 million. At the Eastern Joint Computer Conference in 
1957,T. L. Dimond of Bell Labs outlined a method for captur¬ 
ing handwritten data directly. He proposed replacing the 
tickets with a plastic tablet energized by a flow of current 
through the writing stylus.To standardize the shapes of the 
handwritten characters so that a computer could read them, 
Dimond suggested training the operators to construct letters 
and numbers around pairs of dots, a method he called "dot 
constraint." Dimond named his device the Stylator. 

Most of the pen-based input devices available today use 
variations on Dimond's strategy of embedding processing 
power in the writing surface. Wacom tablets run magnetic 
pulses through a grid of embedded wires to get a fix on the 
cursor's position. Many digital whiteboards employ ultrasonic 
triangulation to do the same thing. Palmtops, of course, allow 
users to write on the computer itself. 

This was Ericson's flash in the bathtub: A complex pattern 
of dots would make an excellent map for absolute position¬ 


ing. Dots are good "primaries" for low-overhead image pro¬ 
cessing, because they look the same no matter which way you 
rotate them. Even if the organization of the dots is random, 
the device could consult a lookup table to determine which 
location in the pattern it is seeing, and thus determine its 
position. Using such a table, however, squandered processing 
time and memory.'This problem," Ericson concluded,"has 
Ola written all over it." 

After Ericson told Hugosson about his idea one Friday after¬ 
noon, Hugosson was, indeed, all over the problem. With the 
many constraints posed by a system that has to run super- 
efficiently on a handheld device, it was a perfect puzzle for 
a mathematician who could appreciate the beauty that Bach 
coaxed out of rigorous symmetries. When Ericson returned 
to his desk on Monday morning, he found a sheet of paper, 
with a pattern printed on it, waiting for him. 

Hugosson had spent the entire weekend pounding out the 
math, incubating clouds of dots in C and PostScript. His solu¬ 
tion was to generate the pattern by using an algorithm, rather 
than depending on brute processing power to sort through 
random messes of dots.That way, the mouse wouldn't have 
to store the entire pattern in its memory. It could merely store 
the algorithm. 

The pattern he presented to Ericson consisted of dots 
in two sizes, spaced a millimeter apart. With the number 
of possible permutations of small and large dots, the size of 
Hugosson's map was 4 by 4 meters.This seemed like more 
than enough area to play with, because the men were think¬ 
ing only in terms of a device that would track across a 
mousepad or a book. 

Then Tomas Edso and Mats-Petter Petterson, two student 
interns at C Tech, suggested using dot displacement, rather 
than dot size, to determine the unique pattern of locations on 
the grid. Each dot would then yield two bits of information, 
corresponding to the degree of displacement along the x and 
y axes, rather than one. Edso and Petterson's strategy - which 
employed smaller dots, with 36 per square instead of 25 - 
resulted in 2 72 possible arrangements of dots, rather than 2 25 . 
Even printing the dots only .3 millimeters apart - rather than 
1 millimeter - and allowing for redundancy to correct for 
scanning errors, the size of the grid became much larger. 
"How big is the pattern today?" members of the C Tech team 
would tease one another. 

From an area that would have covered 10 letter-sized 
sheets of paper, and then several football fields, the pattern 
eventually grew as big as Belgium, and finally to its current 
dimensions: the equivalent of 73,000,000,000 letter-sized 
sheets, or the area from the Pacific Ocean to the Mississippi, 
and from the Rio Grande to the Canadian border. 

Clearly, there was a lot of there there. But what to do with it? 

One day in the lab, Ericson smashed open a Bic pen, 
extracted the tip and ink supply, and taped it to a C Pen. Sud¬ 
denly the "interface" was no longer the device itself, but any 
surface that you could print the pattern on. 

"We realized we were sitting on something fundamental," 


D8H 


WIRED APRIL 2001 






Fahraeus told me."We were on a clean sheet of paper." 

It was Fahraeus who had the bold notion of seeing that 
virtual territory as marketable real estate in an enormous 
network of partnerships. For the last six months, Orjan 
Johansson, chair of the Anoto board, has been pounding 
the pavement, negotiating partnerships with 3M, Mead, Ash¬ 
ford, At-A-Glance, Charles Letts,Time Manager International, 
Filofax, and Time/System International in the US, as well as 
Esselte, Unipapel, and Hermelin in Europe and Kokuyo in 
Japan - each market leaders in their region.These companies 
have everything to gain:The technical demands and costs of 
printing the Anoto pattern on their products are trivial. (You 
can do it with any printing system that has 1,000 dpi resolu¬ 
tion, and Anoto is developing plug-ins for Quark and Page¬ 
Maker as part of its developer's kit, which should be available 
by the time you read this.) 

"When you tell these companies that they can go from 
manufacturing plain paper to becoming a service provider 
with paper as the portal, they realize they're in a whole new 
ball game," Johansson told me. By convincing the largest 
manufacturers in every paper market to print its dots on 
their products, Anoto is establishing a de facto global stan¬ 
dard before consumers have even heard of the company. 

At Ideon, Fahraeus sketched out Anoto's three-year plan for 
world domination. First: License the pattern and pen technol¬ 
ogy to Anoto's initial partners for a song - in some cases for 
free - to establish and disseminate the standard.Then, in year 
one, sign partnerships with mobile phone companies and 
telcos, who see the technology as a way to siphon a flood of 
ecommerce sales through their own billing channels. A Chat- 
pen would be a natural accessory to sell, or give, to the owner 
of a Bluetooth phone; the company that bills for the phone 
service could then take a slice of every scribbled transaction. 
Sonera, the second-largest telecom provider in Scandinavia, 
signed on in February, and announcements of other major 
providers are expected at this year's CeBIT. When you sign up 
for Sonera's mobile service, you'll be offered the option to 
subscribe to Anoto's paper-based services. 

Year two: Market the technology in consumer-electronics 
stores, branded with names now associated with personal 
computers. Year three: Imagine racks of Anoto-enabled Parker 
pens for sale at Office Depot, beside shelves of digital paper. 

In January 2000, Linus Wiebe left Precise Biometrics to join 
Anoto as director of new concepts. Now his job is to weigh 
the business potential of applications such as putting the 
Anoto map on standardized tests, creating real-time lotto 
games, transmitting prescriptions directly to pharmacies, 
printing active hyperlinks in books, and even laying the pat¬ 
tern over the floors of warehouses so that forklifts can be 
steered remotely. 

As descriptions of Anoto's technology have started to 
spread around the world, the proposals that land daily in 
Wiebe's in-box reach farther and farther afield. One email 
he received from a university proposed printing the pattern 
on a curved semi-transparent plastic surface and embedding 


the optics, processor, and Bluetooth transceiver into a 2- by 
2-centimeter cube."l still do not know the problem they were 
trying to address,"Wiebe observes dryly. 

For Hugosson, this flood of potential applications for his 
algorithm is immensely gratifying."When you can invent an 
idea that is so basic that it leads to other ideas," he says, 

"an idea that seems to have many implications, an idea that 
leads to a completely new set of thinking ..." 

He's quiet for a moment/'l don't know how to express it 
in words," he concludes. 

Why would a posse of hotshot Swedish coders - or more to 
the point, a struggling telecom giant like Ericsson - hitch their 
wireless wagons to a fading star? Everyone knows the paper 
industry must have been hit hard by the overnight ubiquity 
of the PalmPilot and the Handspring Visor. And surely, with 
Bluetooth - or a couple of years out, with 3G - the 2,000-year- 
long Age of Paper will soon be over. 

So whatever happened to the paperless office? There's 
actually more paper in the digital office - cascading out of 
printers and clogging up copy machines - than there was 
10 years ago (30 percent more, according to a report by the 
American Forest and Paper Association). Like the paperback 
novel that was supposed to be supplanted by every technical 
marvel from the radio to the ebook, paper solves more prob¬ 
lems than it creates. We don't hate paper - the way we hate 
insipid broadcast TV, tangled telephone cords, futzing with 
Wite-Out, five-day waits for a letter from across town, and 
stores that are open only at certain times of day. It's the inert 
state of the data stored on paper that is a vexing anachro¬ 
nism, and this is precisely the problem that Anoto addresses. 

Palmtops are indeed eating into the market for a specific 
kind of product: the kind of paper - in day planners, calendars, 
and little black books - that stores data that wants to commu¬ 
nicate with our digital networks. Executives for Mead and 
Franklin Covey carefully acknowledge that there's been "a flat¬ 
tening" of the market in the last two years, specifically for for¬ 
mats that handle contact lists and appointment schedules. 

The repeat business in this sector is still the envy of other 
industries. Many of the 50 million customers who buy a cou¬ 
ple of At-A-Glance calendars every year, to say nothing of 
the estimated 800 million who buy diaries, will part with 
their tattered paper products only when they're pried from 
their cold, dead, pulp-loving fingers.Those buyers are so 
fanatically loyal to specific model numbers and form factors 
that John Hayek, a senior VP of marketing for Mead, calls it a 
"religious" market. Anoto will furnish a way for people to link 
their beloved paper to the flow of digitized information. For 
Mead, Hayek says, betting on Anoto is "an acknowledgement 
that a paper-based organization is looking forward 
in the 21st century." 

One area of the office market that is exploding, rather than 
flattening, is in products that make it easier to "co-use" PDAs 
and paper-based media. For the past few years, the compa¬ 
nies Anoto is courting have been struggling to find their foot- 
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ing in a changing landscape where critical information is 
segregated on both sides of the paper-versus-digital divide. 
"Right now, we're all trying to synchronize Palms, phones, 
Outlook, day planners, Web sites, and thousands of floating 
Post-it Notes," says Jeff Anderson, VP of Franklin Covey's 
Eproducts and Planner division."It's almost seamless now, but 
the big glaring gap is paper-back-to-digital. Anoto is the last 
leg to the full solution." 

Despite all the clicking on the Web, there are many areas of 
the paper domain where digital has barely made a dent.The 
annual cost of processing forms that are filled in by hand, such 
as tax returns, is still $700 billion in the US alone.There are 
innumerable applications in which digital input could migrate 
happily to paper: imagine putting a check mark in the news¬ 
paper to program your VCR. Anoto pens themselves will be 
customized by users who check off options in manuals, the 
interface fine-tuned by - what else? - ticking boxes on paper. 

If you want to customize the color of the ink or the texture 
of a line in an email message, for instance, you'll choose from 
a list of options on a printed menu. Or you could create a vir¬ 
tual flip book by sketching a series of drawings and selecting 
a box labeled "Send as GIF animation." 

"From a paper-product manufacturer's perspective,"says 
Hayek,"we're talking about a little more ink for the dots. It's 
an easy do." 

Like the other startups rising out of the mud at Ideon, Anoto 
represents not only a new generation of aggressively innovative 
Swedish IT ventures, but a new generation of Swedes. 

At a restaurant with a sweeping view of Stockholm's Old 
City, I washed down eight kinds of herring with five flavors of 
akavit with Per Bill, a member of parliament who championed 
many of the changes in policy that have made his country a 
leader in the emerging wireless landscape. He articulated the 
changes in the Swedish psyche wrought by the economic 
upheavals of the last decade. 

"In California, it's fun to be rich, and it's also OK to go bank¬ 
rupt In Japan, if you fail, you're supposed to commit seppuku ," 
he said."Ten years ago in Sweden,you were not allowed to be 
rich, and you were also not allowed to fail." 

Bill used a virtually untranslatable word as the key to 
understanding the avoidance of both conspicuous success 
and humiliating failure that is deeply ingrained in the Swedish 
psyche: lagom. Meaning something like "lukewarm" and "just 
enough," lagom is the inclination among Swedes to shun 
ostentation, accept modest rewards, be good team players, 
and fly under the radar. In the past, the positive side of 
lagom caused Swedes to refuse to allow the kind of desperate 
poverty in their ranks that is business as usual in the US.The 
negative side could be seen in the tendency for the Swedish 
government to expend energy twiddling with the economy 
from the top down, rather than seeding it from the ground 
up by providing incentives for entrepreneurs. 

What shook up the lagom mindset, he explained, was the 
recession. Before 1994, Swedes thought that 4 percent unem¬ 


ployment was a catastrophe; within a year or two, more than 
one in ten Swedes found themselves out of work. A precipi¬ 
tous change in economic status became less of a cause for 
loss of face.To compete in the global IT marketplace, Bill 
observed,"you have to embrace the possibility of failure." 

Startups like Anoto are training grounds for a generation 
of Swedes who grew up watching Dallas and Falcon Crest , 
becoming early adopters of technology, and absorbing Ameri¬ 
can notions of ambition. Now that they're launching their 
own companies, says Lars-Fredric Hansson of Ernst & Young 
ePartners, they've been getting assistance from an unex¬ 
pected source.The managers who made golden-parachute 
exits to countries with lighter tax burdens when the reces¬ 
sion hit are coming home to Sweden to invest in the next 
generation of IT entrepreneurs. 

There's a fitting symbol of this convergence of old and new 
economies outside the Ericsson headquarters at Ideon: a 
stone monument to Harald Bluetooth, who was the king of 
Denmark in the 10th century. In one hand, he holds a phone, 
and in the other, a laptop.The significance of the name Blue¬ 
tooth for the group that developed the wireless standard 

People will link their beloved paper to 
the flow of digitized information, and paper- 
based ecommerce is just the beginning. 

originates with the king, who threw parties for his fiercest 
rivals.These wild affairs would "help clear out the bad feel¬ 
ing," said board chair Johansson, who came to Anoto after 
spearheading the Bluetooth initiative at Ericsson. Many mem¬ 
bers of the original Bluetooth coalition had long been cut¬ 
throat competitors: Ericsson and Nokia; IBM and Toshiba; the 
US versus Japan. 

"My aunt used to hold out her closed fist and say,'How 
much can you get in this hand? It's much easier to get some¬ 
thing in this hand,"'Johansson explained, relaxing his 
fist. In this way, the monument stands as a symbol of the 
positive side of lagom - knowing when to lay aside your 
arms, even in the presence of your rivals, to achieve a 
common goal. 

That's why Johansson wasn't particularly disappointed that 
Anoto lost to Microsoft at Comdex. When the Anoto team 
saw the Tablet PC, he says, they immediately began thinking 
of ways to build bridges between the two technologies. 

"Maybe they're creating the back end, and we're creating the 
front end. Writing on glass - how fun is that?" 

Not as much fun, Anoto is betting, as making it possible for 
the mind of the Net to reach as close as the page of the mag¬ 
azine you're reading right now. 

"The paper companies have been feeling that the digital 
train had passed them by,"Wiebe told me in a Stockholm 
coffee shop."We're throwing out a hook, saying,'C'mon, 
join us. Paper has been right all along. We're bringing 
you with us.'" ■ ■ ■ 
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HEAL THYSELF 




THE GIST: Disintermediation of doctoring - your body, yourself. Health care customers now march into exam rooms 
carrying reams of printouts from newsgroups, mailing lists, and 23,000-plus medical sites. Well-informed patients, not 
doctors, are driving the synthesis of traditional and self-empowerment medicine. 

FALSE ALARM: Doubters say this movement encourages hypochondriacs - a single Web search is enough to convince 
worrywarts their sinus headaches are early Ebola symptoms. Online medical info should never be swallowed without a 
healthy dose of skepticism, but the networked self-care revolution will do more good than harm. 

EXHIBIT A: The propagation of patient-to-patient Web sites is allowing consumers to take stock and take charge.They 
are establishing their own support groups, research organizations, lobbying drives, databases, blood and tissue banks, 
and registries. People who live in the hinterlands (where savvy specialists are an endangered species) use the Net to 
double-check diagnoses; anyone with a rare disease (a hinterland all its own) can go online to find the best doctors and 
treatments. Meanwhile, even such straitlaced, federally sanctioned sites as Medline plus and ClinicalTrials.gov deliver 
more details than many physicians have time to share with their patients. 

WORDS TO LIVE BY: "People are fed up with being passive recipients of condescending, paternalistic medical care." 

- Andrew Weil, MD, author of Natural Health, Natural Medicine 

ON THE RISE: Weil, whose site, Ask Dr. Weil, gets 700,000 visitors a month, proposes the launch of an online "healing 
registry," a searchable database of medical success stories, with a contact list of doctors and the people they've cured. 
Docs and patients will share practical wisdom with those who are at risk or have been newly diagnosed. 

FUTURE REFERENCE: Medline plus {www.nlm.nih.gov/medlineplus); Ask Dr. Weil {www.drweil.com); ConsumerLab 
( www.consumerlab.com ); Our Bodies, Ourselves for the New Century, by the Boston Women's Health Book Collective 
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THE GIST: Within five years you will be able to 
trade the largest 500 multinationals in your local 
currency on a planetwide, round-the-clock network. 
FALSE ALARM: Etrading has only changed the 
front end of brokerage - limited trading hours and 
regulatory roadblocks to foreign portfolios still 
apply behind the scenes. But the same forces that 
reconfigured markets stateside are dissolving the 
barriers between exchanges in separate countries. 
EXHIBIT A: Credit Suisse's youtrade offers Western 
Europeans direct online access to Swiss, US, and 
German stocks. Paris-based e-cortal taps nine ex¬ 
changes ranging from the NYSE to Milan. On the 
supply side, Euronext links the Paris-Brussels- 
Amsterdam markets; Nasdaq has a Japanese 
operation (Jasdaq) in the pipe and designs on 
Easdaq and other Euro markets.The NYSE is pursu¬ 
ing a partnership with nine others - from Tokyo 
to Sao Paulo - known as Global Equity Market.The 
result would comprise roughly 500 global blue 
chips, with securities like equities to follow. Bonds 
tied to financial hubs - the debt that underwrites 
sewers in Paris and highways in Los Angeles - 
will be traded across borders, 24 hours a day. 
WORDS TO LIVE BY: "This is the first meter of a 
10-kilometer race. Eventually, all markets will come 
to resemble today's foreign exchange market." 

- Hamid Big lari, head of corporate strategy 
for Citigroup 

ON THE RISE: A borderless bourse appeals not 
only to investors, but also to investees: Look for a 
US-based multinational to relocate to an offshore 
jurisdiction - one with more attractive tax and 
securities laws - within the decade. 

FUTURE REFERENCE: From Third World to World 
Class, by Peter Marber; The End of the Nation State, 
by Kenichi Ohmae; youtrade ( www.youtrade.com ); 
e-cortal ( www.e-cortal.com) 
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Eleven languages, one voice: 

The oval table in Brussels at whic 
the 20 members of the European 
Commission gather each week. 
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economy policy around the 
globe. It's called borderless 
bureaucracy. 
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There is no Oval Office for Europe. But there is 

an oval table: a big mahogany thing in a nondescript Brussels 
office building, where the members of the European Com¬ 
mission gather every Wednesday to ponder and debate and 
decide.These commissioners, all 20 of them, serve as the col¬ 
lective head of the 15-nation European Union. Everybody 
in Brussels loves committees, so no one thinks it strange that 
the EU has more chiefs than it has members.The surprise - at 
least to giant US-based corporations like Microsoft, AOLTime 
Warner, and WorldCom - is the Commission's readiness to act 
as one on critical new economy issues like antitrust, copyright, 
and privacy. Call it the rise of the borderless bureaucracy: In 
a networked world, the Eurocrats of Brussels hold as much 
sway over Redmond, Silicon Valley, and Manhattan as their 
counterparts in Washington, DC - maybe more, because 
they're more apt to exercise it. 

In the past year, Europe's hydra-headed presidency has 
acted decisively - some would say capriciously - in key 
antitrust cases with big implications for the digital world. Last 
June it nixed the $115 billion merger of MCI WorldCom and 
Sprint, two US companies that together would have carried 
a huge chunk of the world's Internet traffic. In October it 
forced Time Warner and EMI to scuttle their $20 billion plan 
to combine music operations, a deal that would have cut the 
number of global competitors to four. Meanwhile, AOL and 
Time Warner were left hanging for months before finally get¬ 
ting clearance for their merger. And now, in a move not even 
the Justice Department has attempted, the Commission 
seems about to force Microsoft to reveal the source code for 
Windows to archrival Sun so the software titan won't have 
an unfair advantage in the market for operating systems. 

The man behind these actions is Mario Monti, the commis¬ 
sioner in charge of competition policy, an Italian economist 
whose dry pronouncements and monastic demeanor have not 
deterred the European press from dubbing him Super Mario. 
No matter that Monti shies away from interviews and that his 
public utterances are usually delivered in arid legal confabs; 
his readiness to take on corporate behemoths has made him 
something of a hero. But that's largely because Monti is one of 
the few identifiable faces on a faceless bureaucratic machine. 
Behind him are the 520 civil servants of the Competition Direc¬ 
torate-General, one of 24 separate bureaucracies the Commis¬ 
sion oversees. And sitting alongside him at the oval table are 
other commissioners with odd-sounding but equally important 
bailiwicks - people like Erkki Liikanen, who heads up Informa¬ 
tion Society, and Frits Bolkestein,who runs Internal Market. 

The Commission's larger ambition is to make Europe a force 
in the new economy. Internal Market - among the most cru¬ 
cial of the Commission's bureaucracies, since the dream of a 
common market is what's driven European unification from the 
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start - is pushing a copyright initiative that will have a huge 
impact on intellectual property ownership in the digital age. 
Information Society is forcing competition on the telecom 
industry in an attempt to get the EU up to speed on the Inter¬ 
net. (Only a quarter of the people in western Europe have 
home access to the Net, compared to 59 percent in the US.) 
Behind these efforts is the realization by European leaders 
that the new economy offers a way out of decades of jobless¬ 
ness and stagnation. Despite the recent collapse of tech 
stocks, they haven't forgotten what happened in the US in 
the '90s, when computers and telecommunications ignited 
massive productivity gains that fueled inflationless growth 
and unprecedented prosperity.They also know they have to 
act fast, which is why, at a meeting in Lisbon a year ago - the 
so-called dotcom summit-the heads of the 15 EU nations 
directed the Commission to move quickly to liberalize telcos, 
encourage ecommerce, and promote digital literacy. 

The new economy is hardly the only issue the EU faces: It's 
also struggling to absorb the newly capitalist nations of central 
and eastern Europe, and the question of how to accommodate 
13 eager new applicants is a major preoccupation. But the EU 
is above all an economic union, and success in the new econ¬ 
omy is what will guarantee Europe's economic fortunes."B2B, 
together with the common currency - that will be a strongly 
unifying force for the internal market," says Liikanen, sitting on 
a government-issue sofa in his office on the rue de la Science. 
"If you have national markets, different currencies, and no Inter¬ 
net, it's easy to have rigidity. If you open the markets fully, put 
in the same currency, and put it on the Internet, you can't jus¬ 
tify extra costs any more. So this will be a major mobilizing 
factor in our economy." 

This is Europe's moment, because for all America's glory as 
the sole remaining superpower, the global interconnected¬ 
ness of the new economy means the days of US business 
hegemony are over. Americans, however, tend to have trouble 
with the idea that globalization can cut both ways. Last fall, 

US Senators Mike DeWine and Herbert Kohl, the leaders of the 
Senate Subcommittee on Antitrust, wrote Monti wondering 


"We do not have the luxury of being able 
to see how markets will develop in the 
future," says Monti. "We have to take a 
view on the basis of what we know today." 

pointedly if his actions "have been influenced in part by pan- 
European protectionism rather than by sound competition 
policy." A US executive is blunter: "In Washington, there is 
some sense of accountability. But in Brussels, you're in a differ¬ 
ent world, playing by different rules.They're not beholden 
to anyone, and they really resent American dominance - 
particularly in the media business." 

But as Monti observes, a lot depends on your point of view. 
"In Europe," he says,"the Commission is frequently accused 
of hindering the creation of so-called European champions"- 



homegrown companies big enough to take on US-based 
competitors."There is one aspect of truth to all this. We work 
against dominance, as our law obliges us to. But it is totally 
irrelevant whether the situation is created by American com¬ 
panies or European companies." 

In fact, the Commission serves as a check, not just on the 
new oligarchs of the digital age but on the laissez-faire atti¬ 
tudes that - the Microsoft case notwithstanding - tend to 
prevail in Washington, especially when the Republicans are 
in power. An EU-US treaty provides for cooperation in merger 
investigations, and during the Clinton administration, Brussels 
and Washington often worked closely together - but even 
then they didn't always reach the same conclusions. In com¬ 
petition, in copyright, in privacy - again and again, the 
Commission showed itself more willing to intervene than 
American authorities, less sanguine about the wisdom of the 
markets or the eagerness of fat cats to do the right thing. 

"There's a feeling that regulation is the responsibility of gov¬ 
ernment," says one American observer in Brussels,"and that to 
permit excessive self-regulation is an abdication of their respon¬ 
sibility." Such critics maintain that Monti and his fellow commis¬ 
sioners are too interventionist to let the market do its work in 
an age when hyperspeed technology shifts can break down 
monopolies before regulators get out of bed. Monti disagrees. 
"When we assess mergers," he says,"we do not have the luxury 
of being able to see how markets will develop in the future. We 
have to take a view on the basis of what we know today." 

If the European Commission had a sense of theater to match 
its mission, its members would gather for their meetings in 
some dimly lit medieval hall, clad Jedi-style in flowing robes 
and accompanied by a lightsaber-wielding palace guard. Alas, 
no. Europe does not lack for disused palaces, but the Commis¬ 
sion and its staff work in squat, featureless buildings that 
could have been built for the claims adjusters of a particularly 
penurious insurance company.The palaces, and the splendor 
that goes with them, are reserved for the member states. 
Which neatly illustrates the central fact about the EU: Far 
from being a United States of Europe, this union is designed 
to be subordinate to the nations that form it.The EU is an 
upside-down affair in which the states come out on top. 

Once you understand this, Brussels begins to make sense. 

The main problem the EU is meant to address is that, indi¬ 
vidually, most of its member countries have the economic 
clout of Ohio or California. Put them together, however, and 
you have an educated, relatively affluent population of some 
376 million people who happen to speak 11 languages and use 
14 currencies. Collective strength was the main idea behind the 
creation of the European Economic Community in 1957 and its 
transformation 36 years later into the much more ambitious 
European Union. (The other idea was to keep Germany from 
running amok yet again, but in that sense the EEC was an 


Contributing editor Frank Rose (rose@wired.com) wrote about 
Vivendi in Wired 8.12. 
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economic means to a political end.) Not much can be done 
about the languages, but most of the currencies are set to give 
way to the euro in January 2002, and most other barriers to 
trade - tariffs, border controls, conflicting regulations - were 
eliminated when the EU finally achieved its goal of a single, 
unified market in 1993. 

Trade and markets are something Brussels has been work¬ 
ing on for centuries.This corner of Europe is one of the places 
where capitalism was born, and it was not a pretty sight. As 
far back as the 14th century, the history of Brussels and its 
neighbors has been the story of industrious merchants and 
traders rebelling against marauding warlords and suffering 
the consequences. The luminous paintings of the Flemish 
primitives are rife with burly swordsmen and severed heads; 
the hellish landscapes of Hieronymus Bosch were not consid¬ 
ered particularly unrealistic in his day. But unlike London 
or Paris or Berlin, Brussels isn't given to fits of patriotism. 

A bilingual French-Dutch hybrid resting tenuously on the 
cultural divide between Europe's Latin south and Germanic 
north, the city is a natural home for the EU."Nobody has 
dominance," says Liikanen."The French cannot force others 
to follow. Germany cannot force.The UK cannot force.That's 
why Brussels is a nice city." He laughs heartily, a jovial, round- 
faced man who enjoys life's pleasures."Good food is the 
only dominant culture." 

Unfortunately, the EU's 15 countries are trying to have it 
both ways - to reap the benefits of an economic union with¬ 
out giving up any more of their individual political clout than 
is absolutely necessary.This explains why the EU has an exec¬ 
utive body made up of 20 people, each appointed by his or 
her home government. (The five most populous countries - 
France, Germany, Italy, Spain, and the UK - appoint two each, 
the ten smaller countries each name one.) It likewise explains 
the bizarre nature of the EU's two legislative bodies, the Euro¬ 
pean Council and the European Parliament.The Council is a 
kind of senate made up of the member states' own ministers 
(finance ministers for economic questions,foreign ministers 
for diplomatic questions, and so forth); without their agree¬ 
ment, no legislation gets approved.The Parliament, which 
resembles the US House of Representatives, is the only demo¬ 
cratically elected body around, yet most of the laws it passes 
(with the Council's approval) don't take effect until they've 
been ratified by the member states.These states have to 
follow through or the Commission will take them to the EU's 
European Court of Justice - but they still get up to three years 
to think about it. 

With the Council representing the member states and 
the European Parliament representing the people, the Com¬ 
mission is supposed to be a collegial body acting on behalf of 
the EU as a whole.This means the Commission makes its deci¬ 
sions collectively and speaks with one voice: Dissenting opin¬ 
ions are rarely aired and meetings are not open to the public. 
It does not mean the Commission is free from national influ¬ 
ence. Almost invariably, the people appointed to it are high- 
level government officials in their home countries, and they 


don't cut their political ties when they go to Brussels. On 
occasion, the commissioners have taken a stand against 
entrenched national interests-in 1998, for example, they 
forced the member countries to open their formerly state- 
owned telcos to competition from startups. Even so, EU-based 
companies have an edge on their non-European competitors 
because their governments have pull on the Commission, 
where there are always favors to be traded."You can assume 
there are a lot of exchanges behind the curtain," says Alec 
Burnside, a prominent Brussels antitrust attorney. 

The curtain has been pulled back only once, in 1999, after an 
accountant for the Commission accused it of fraud, nepotism, 
and mismanagement.The European Parliament went into an 
uproar, many of its members assailing the Commission for its 
arrogance and lack of accountability.The main target of their 
wrath was Edith Cresson, a former French prime minister who 
put her dentist on the Commission's payroll as an AIDS 

"Comitology" is the science of resolving 
things by committee. It's what Brussels does 
best. "Subsidiarity" means acting only on 

issues that concern the EU as a whole. 

* 

researcher. When a "Committee of Wise Men" appointed by the 
Parliament came back with a 144-page report documenting 
widespread corruption, the entire Commission was forced to 
resign and a new one was appointed in its place. One of the 
few members to come through untarnished was Mario Monti, 
then the Internal Market commissioner, who was reappointed 
and placed in his current post. 

The revolt made the Commission more answerable to the 
European Parliament, but hardly more open or democratic. 

Deciding which commissioner to put in charge of what 
bureaucracy, for example, is still a consummate piece of 
horse-trading: EU rules call for the Commission president to 
make the assignments after consulting with member gov¬ 
ernments. And so Monti, reappointed to the Commission by 
the Italian prime minister, was put in charge of competition 
by the Commission's new president, Romano Prodi, who was 
Italy's previous prime minister. But as long as the EU is a 
creature of Europe's politicians, backroom dealmaking is no 
more likely to disappear than any of the other practices that 
make Brussels such a peculiar place - things that go by 
only-in-Brussels names like comitology and harmonization 
and subsidiarity. 

Comitology - don't bother, it's not in any dictionary - is the 
science of resolving things by committee. It's what Brussels 
does best. Harmonization is what comitology is supposed to 
achieve: When the Commission sees a development that might 
fragment the single market, it swoops in to harmonize things. 

But harmonization is countered by the principle of subsidiarity, 
which holds that the EU can act only on issues that concern 
Europe as a whole; everything else is done at the national level. 

"This was put in to appease the member states who were 
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worried that too much power was going to Brussels," a Com¬ 
mission official explains helpfully. 

"It's all pretty impenetrable," sighs the Brussels representa¬ 
tive of one US-based multinational."! try to explain it to people 
at my company and their faces glaze over. It's like/Whatever! 
Just get it done/" 

In theory, at least, rolling 15 markets into one doesn't just 
benefit the markets themselves; it also makes life easier for 
the companies that do business in them. Especially in antitrust, 
where every executive's nightmare is having to answer to 
a myriad of national authorities, each with the power to hold 
a multibillion-dollar merger hostage or launch a headline- 

Corporate execs and their attorneys find 
themselves in a low-ceilinged conference 
room, staring at a windowsill lined with 
trophies from past merger reviews. 

grabbing investigation. But now there's a different nightmare: 
the Eurocrats of Brussels.The place may not be a cross between 
Alice in Wonderland and The Trial, as one particularly frustrated 
executive recently declared, but to many of the thousands of 
lobbyists and foreign-government representatives who are 
posted there, it is beginning to resemble a fun-house version 
of Washington. 

In reality, Brussels almost looks like Washington, its main 
boulevard bookended by 19th-century palaces and monu¬ 
ments and lined with squat, ceaselessly proliferating office 
buildings cloned from K Street. But it doesn't work like Wash¬ 
ington. In the first place, competition cases in Brussels aren't 
heard in the more-or-less impartial forum of a public court¬ 
room. In Washington, when the Justice Department or the 
Federal Trade Commission decides that a merger you're plan¬ 
ning will let you corner the market, it sues and a judge sorts 
things out in relatively short order. In Brussels, the bureau¬ 
crats of the Competition Directorate-General make their case 
to their boss, the competition commissioner, who then argues 
it behind closed doors before the full Commission - and 
when the Commission issues its decision, that's that. You can 
appeal to the European Court of Justice, but by the time you 
get a hearing two years later, who'll care? 

Yet if Brussels is less legalistic, it's also less partisan. Competi¬ 
tion commissioners come and go, but DG Comp, as it's known, 
grinds on."In the US, you can get different responses depend¬ 
ing on whether there's a Democrat or a Republican in the 
White House," says Peter Sutherland, an Irishman who served 
as competition commissioner in the late '80s and now heads 
Goldman Sachs International in London."That doesn't enter 
into the European thing." Not that Monti doesn't have a say: 
Senior bureaucrats in DG Comp's Merger Task Force meet with 
him often and rely on him to argue their case before the Com¬ 
mission. And yet, says Francisco Enrique Gonzalez-Diaz, who 
heads one of four investigative units of the Merger Task Force, 



Information Society 
commissioner 
Erkki Liikanen. 


"I have had no experience where a commissioner says,'This is 
not my priority.'" 

So while Robert Pitofsky, head of the FTC under Clinton, 
may not have much in common with his Republican succes¬ 
sor, no one can discern any substantive difference between 
Monti and his predecessor, Karel van Miert. Stylistically 
there's plenty of difference: Van Miert seldom hesitated to 
leap into a case publicly, even before all the facts were in; 
Monti remains aloof and enigmatic."But as far as substance 
is concerned," says van Miert,"I can't recall any case where 
we had a disagreement." 

Where the Commission is most consistent, however, is in 
its drive for power. Until 1990, it was authorized to investigate 
antitrust charges but not to pass judgment on mergers; it won 
that right after years of wrangling with the member states, 
which often wanted to protect their own companies. More 
recently, the press has made Monti synonymous with the 
notion of collective dominance, which holds that it can be as 
bad for three or four companies to dominate an industry as for 
one. But even there, Monti is merely building on cases that 
went before.'lt's not as if this is some new secret weapon," says 
Alec Burnside/'Economists have talked about it forever." What's 
changed is the threshold: In 1996, the Commission blocked a 
merger that would have left two competitors in the platinum 
industry; then it vetoed a deal that would have left only three 
big UK tour operators. In last year's Time Warner-EMI case, it 
signaled for the first time its opposition to a merger that would 
have reduced the number of competitors from five to four. 

Decisions like these have made Brussels an increasingly 
anxiety-provoking stop on the global mergers and acquisi¬ 
tions circuit. Summoned before the Merger Task Force, corpo¬ 
rate executives and their attorneys find themselves in a 
low-ceilinged conference room, staring at a windowsill lined 
with trophies from past merger reviews - a whiskey bottle 
from the 1997 Guinness-Grand Metropolitan consolidation 
that created Diageo; a model 747 from the same year's Boe- 
ing-McDonnell Douglas union, which the Commission nearly 
nixed.The 747 is particularly worrisome, because that case 
was another first: Two US-based aerospace giants, in a union 
supported by the Pentagon and about to be cleared by the 
FTC, suddenly found themselves caught in the crosshairs of 
Brussels.The merger finally passed after several concessions 
were made, but the near-death experience served notice to 
American multinationals that the EU could be tough going. 

Then there's the Merger Task Force itself. Most executives 
give it high marks for professionalism, but no one denies that 
it's overworked. Its caseload has soared, from 63 cases in 1991 
to more than 300 last year, thanks to the forces of globali¬ 
zation and the Commission's own success in abolishing 
national monopolies and creating a single European market. 
Staffing has not kept pace. With AOL-Time Warner, says an 
executive who was close to the investigation,"they had two 
people on the case.The same with EMI. And I don't want 
to tell you their age and experience. It was scary." 

"They weren't stupid," another exec adds,"but most of 
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them came from academia, and they loved theories.They 
had formulas for how you decide competition that made 
literally no sense." 

Ultimately, of course, how people feel about the Merger Task 
Force has a lot to do with how the MTF feels about their merg¬ 
ers. Proponents of the AOL-Time Warner and Time Warner-EMI 
combinations paint the MTF as too slippery to pin down."It was 
so surreal," says one."You'd say/What if we did this?'and never 
get a straight answer. Even if the answer is no, you're better off 
knowing the rules of the road than being in this foggy thing, 
trying to feel your way around." But opponents - most of them 
rivals in the entertainment business - give the MTF high marks 
for cutting through the bull and seeing how the combined 
companies could have squeezed them out. 

In the end, the Commission forced Time Warner and EMI 
to abandon their deal because it bought the arguments put 
forth by the likes of Disney and Seagram.These companies 
maintained that as the world's leading music publisher,Time 
Warner-EMI would be able to dictate terms to film and televi¬ 
sion producers - like Walt Disney Studios and Seagram's Uni¬ 
versal Pictures - seeking to license songs. And by joining its 
immense market share in recorded music with AOL's potential 
for online sales, it could have put competing music companies 
at a disadvantage, even in Europe. In contrast, the Commission 
cleared AOL-Time Warner on the grounds that without the 
advantages the two companies enjoy in the US - AOL's domi¬ 
nance in online services and Time Warner's vast cable infra¬ 
structure - the merger posed little threat to Europeans. 

Before green-lighting AOL-Time Warner last October, how¬ 
ever, the Commission forced AOL to dissolve the 50-50 part¬ 
nership it had formed with Bertelsmann, the German media 
monolith, to create AOL Europe.Two days later, it cleared the 
Vivendi-Seagram deal after Vivendi pledged to sell its 24 per¬ 
cent stake in BSkyB,the UK satellite-television provider con¬ 
trolled by Rupert Murdoch's News Corp/'lt looks like Monti 
is more and more concerned about minority-ownership situa¬ 
tions," says one media executive.'This is quite new." 

Without those concessions, both deals would have resulted 
in keiretsu-like combinations - Japanese-style corporate 
entanglements in which supposed competitors are in fact 
partnered in one another's businesses.Time Warner and Ber¬ 
telsmann are both huge players in music and in book and 
magazine publishing; Vivendi's satellite TV operations in 
Europe and Seagram's Hollywood production business could 
have meshed nicely with Murdoch's global media empire. So 
nicely, in fact, that Vivendi executives were boasting last sum¬ 
mer about being able to leverage their BSkyB stake to get 
their Vizzavi Internet portal onto Murdoch's satellite 
platforms, not just in the UK but in Latin America and all 
across Asia.The message now: Not so fast. 

But for all its aggressiveness in merger approval, the Com¬ 
mission has never tried what the US Justice Department is 
attempting - breaking up an already-dominant player like 
Microsoft.That could change, if Monti gets his way. In Septem¬ 
ber he asked the European Parliament for explicit authority 


to order such breakups, claiming the Commission implicitly 
holds these powers anyway - though whether it might actu¬ 
ally try to break up a US corporation or only its European 
operations, no one seems prepared to say. But even without 
dismemberment powers, Monti and his crew have shown they 
can give Microsoft fits. Last August the Commission opened 
formal proceedings against the company, based on Sun's 
charges that Microsoft is using its 95 percent market share in 
PC operating systems to gain an edge in the market for server 
operating systems. DG Comp's proposed solution? Force 
Microsoft to release its source code, so all servers - not just 
those running Windows - can work efficiently with PCs. 

As demands go, this would be like making Coke hand over 
its secret formula to Pepsi. Microsoft points out that Sun 
is doing just fine in the server market on its own, and also 
argues that forcing Microsoft to yield its source code would 
result in less competition, not more, since the company would 

For years, the telecom sector was Europe 
in microcosm: balkanized, dysfunctional, 
state-run, locked in the past - destined 
to be an info-colony of the US. No more. 

have no impetus to invest in product improvements and nei¬ 
ther would Sun."We think it would be counterproductive to all 
IT companies to be forced to release their trade secrets to com¬ 
petitors," says Jim Cullinan,a Microsoft legal spokesperson. A 
Microsoft insider is more direct:"lf DG Comp gets what they're 
asking for, Microsoft might well pull out of the server business 
in Europe"- assuming such a move would let Microsoft off the 
hook. No one knows if that would satisfy the Commission, but 
it's a safe bet Sun wouldn't mind. 

Can bureaucracy work? By European standards, the Commis¬ 
sion is a counterforce to the long tradition of state control. 

But if Monti and his fellow commissioners want to show that 
their approach is preferable to the look-Ma-no-hands ideol¬ 
ogy that prevails among US economists, they'd better get it 
right. And nowhere is there more pressure to get it right than 
in telecommunications, where the Commission is facing 
down an array of entrenched former monopolies - France 
Telecom in France, British Telecom in the UK, Deutsche 
Telekom in Germany.The Commission has attacked the one¬ 
time national telcos for years, forcibly opening them to com¬ 
petition in their home markets while encouraging them to 
become global players. At the same time, it has pushed for 
the development of a wireless industry based on standards 
set by an industry consortium and then mandated by the 
Commission. In the US, where three competing standards 
have thrown the wireless market into havoc, even this much 
intervention is suspect:"Americans say we imposed stan¬ 
dards from above, when what we tried to do is encourage 
industries to work together," says a puzzled Erkki Liikanen,the 
Information Society commissioner. Yet Liikanen knows that 
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the telecom industry - wireless and fixed-line both - is where 
the Commission has to demonstrate that its MO can work. 

For years, the telecom sector was Europe in microcosm: 
balkanized, dysfunctional, state-run, locked in the past. As 
recently as 1996, Europe seemed destined to become an info- 
colony of the US, its businesses dependent on American 
software and infrastructure providers like Microsoft and Sun, 
its people paying telecom monopolies steep rates to access 
data and services on American servers.To escape that fate 
required breaking the stranglehold of national telcos in every 
country."Most of these telcos were a state within a state," 
says Karel van Miert, who was Competition commissioner at 
the time."l used to say that Telecom Italia had a majority in 
Parliament, even though the government usually didn't." 

The fight was led by van Miert and Martin Bangemann, who 
was then the commissioner in charge of Industry and Telecom¬ 
munications. Bangemann's 1994 report on IT - which rejected 
direct government investment in favor of privatization and a 
reliance on market forces - became the road map for reform. 
Once governments began privatizing their telcos, the Commis¬ 
sion pushed through legislation opening them to competition 
as of January 1998. By the end of that year, Europeans could 
choose their long distance provider from among dozens, in 
some cases hundreds, of phone companies. Wireless services 
proliferated as well, flourishing in an unregulated market 
in which a single technical standard is used from Finland to 
Portugal. Yet Internet access charges remained steep, because 
Europe's telecom giants continued to bill by the minute for 
local calls. With the meter ticking away, surfing the Net was 
a luxury few could afford. 

The problem was that the Commission's 1998 telecom 
liberalization moves had been made with voice, rather than 
data, in mind."Now we are at the second stage," says Liika- 
nen, who took over Bangemann's portfolio when the new 
Commission was appointed."Telecom liberalization was a 
success story, but its impact on the whole economy was 
smaller in Europe than in the US."When the presidents and 
prime ministers of the EU nations met last March at the Lis¬ 


"Private copying" is ground zero in the global 
intellectual property debate, making the 
Commission's copyright initiative the most 
lobbied legislation in the history of the EU. 


bon dotcom summit, they made it a top priority to unbundle 
the local loop - telecom jargon for forcing telcos to make 
the copper lines running into homes and offices available, at 
cost, to competitors.This enables new companies to offer 
local service and, more important, dialup Internet access and 
DSL connections. It's justified, Commission officials say, 
because the telcos, before they were privatized, put those 
lines in with taxpayers' money. Despite squeals of protest, the 
unbundling measure was rammed through in record time - 
four months, from start to finish. It took effect in January. 


Now Liikanen and his Directorate-General, which has 
since been renamed Information Society, are pushing a 
regulatory reform package that will streamline the current 
maze of telecom regulations into six. ("I've never managed 
to count what we have now," one Information Society 
bureaucrat admits."There are directives which modify other 
directives. Each step seemed logical at the time.") This is tied 
to a broader Information Society initiative, the eEurope 
Action Plan, that's supposed to propel Europe further into 
the new economy. By laying out a clear set of goals - 
telecom reform to encourage fast, cheap Internet access; 
digital literacy; privacy guarantees and other measures to 
build confidence in ecommerce - the Commission hopes 
to prod Europeans to move their economy into the 
electronic sphere. 

While Liikanen evangelizes on behalf of telecom reform, 
Monti is wielding the cudgel to make it happen. At the 
moment, the telecom office in DG Comp has three investiga¬ 
tions going - one of them, surprisingly, involving wireless 
charges. A couple of years ago, wireless operators were the 
rebels, allies in the fight against the telecom establishment. 
But now that some countries have more mobiles than fixed- 
line phones, wireless is part of the new establishment. Last 
fall, DG Comp conducted dawn raids on two of the leading 
mobile operators in the Netherlands to scoop up records. 
Disciplinary action has not yet been taken, but Monti's 
bureaucrats are on red alert."We have an advantage over the 
US because we enforced a single standard,"says one."How do 
we maintain that advantage in the mobile Internet age? That 
is the challenge for the future." 

While Monti and Liikanen take on the telcos, another arm 
of the Commission has been trying to lay down some basic 
rules of conduct for the digital age. This is the turf of the 
Internal Market Directorate-General (usually called by its 
Dutch name, DG Markt), which Monti supervised before the 
old Commission stepped down. At the moment, DG Markt 
is awash in controversy because of its attempt to rewrite 
the rules on copyright, and its proposal - which has survived 
three years of lobbying and was expected to come up for 
a vote in the European Parliament in February - has every US 
media mogul up in arms."Sometimes our issues become very 
emotional," concedes Jorg Reinbothe, head of the Internal 
Market unit that drafted it,"especially if you mention a catchy 
term such as'private copying.'" 

Reinbothe is making a wry joke."Private copying" might not 
get a reaction in most places, but in Brussels it's a hot button. 
It refers to the right of consumers - people who buy soft¬ 
ware, for instance - to make copies for their personal use. 

A couple of decades ago it nearly derailed the nascent VCR 
industry, until suspicious Hollywood studios realized that 
the money lost to fans taping movies and television shows 
for their friends would be vastly outweighed by the money 
to be made selling videocassettes. Now it's ground zero in 
the debate over intellectual property in the digital age - 
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and the stakes are much higher, because, unlike videotapes, 
digital copies are infinitely replicable and indistinguishable 
from the original. 

The Brussels representative of one US company calls the 
Commission's copyright initiative "the most lobbied piece of 
legislation in the history of the EU," and it's hard to find any¬ 
one who disagrees.The measure is intended to implement 
the World Intellectual Property Organization copyright treaties 
of 1996, an update of global copyright law for the Internet era, 
and it has shown once again that the devil is in the details. 

The WIPO treaties, negotiated in Geneva by the organization's 
175 member nations, laid out the basic principles of copyright 
protection (the idea that software is protected, for example) 
but left the mechanics (such as how to reconcile the software 
company's right to prevent illicit copying with the purchaser's 
right to make private copies) to the individual countries. While 
the US implementation of the WIPO treaties, the Digital Millen¬ 
nium Copyright Act of 1998, allowed industry groups - content 
providers, consumer electronics manufacturers, and the like - 
to decide a lot of these issues among themselves, the Euro¬ 
pean directive tries to spell out in detail who gets to do what. 
This helps explain why the US acted three years ago and the 
EU measure is only now being passed. 

The Commission has heard from everybody - media con¬ 
glomerates, consumer organizations, consumer electronics 
companies, member states, telcos, Internet service providers, 
dotcoms. ISPs and dotcoms didn't want to be held liable 
for what happened on their servers. Member states, eager to 
protect their cultural distinctions, had their own idiosyncratic 
demands: One wanted military bands to be exempt from nor¬ 
mal copyright rules; another wanted an exception for parody 
and satire. Media companies wanted what they always want: 
the right to lock everything up with copy-protection schemes. 
"If we can't encrypt," cries one executive,"we're dead." 

In the end, it came down to what should take precedence - 
the right of individuals to make private copies for their own 
use, or the right of copyright holders to use "technological 
measures" (that is, encryption schemes) to combat piracy. 

If technological measures are supreme, then the music com¬ 
pany/film company/publishing company gets to decide how 
many copies can be made; if private copying is supreme, 
the music company/film company/publishing company has 
to give users a way to circumvent whatever copy-protection 
measures it employs. Southern European countries generally 
favored technological measures; northern European countries 
favored private copying. A compromise had to be reached. As 
it made the long, slow journey from Commission to Council to 
Parliament and back again, the measure picked up an amend¬ 
ment that leaves it to the member states to decide whether 
enough has been done to allow private copying. Now rights 
holders are doubly incensed. Not only do they lose the free¬ 
dom to nuke violators; they lose it on a state-by-state basis, 
the very thing the unified market was supposed to prevent. 
"What we're saying to the Commission is,'Let the industry sort 
out protection measures,"'says another executive."'Refrain 


Bo 


from intervening.'The US government would never do that!" 

The last time the Commission took an interventionist stance 
on an issue like this, it threatened to bring transatlantic com¬ 
merce to a screeching halt.That was with DG Markt's 1995 
privacy directive, which requires companies doing business 
in the EU to follow strict procedures to guarantee personal 
privacy. Under the directive, companies are prohibited from 
transferring personal data from the EU to any outside country 
that lacks adequate privacy safeguards - unless they get per¬ 
mission from the person in question. Banks, airlines, credit-card 
companies, ecommerce operations - none would be able to 
move personal data outside the EU without falling afoul of the 
privacy directive.The US, which allows companies to set their 
own privacy standards, turned up on the list of renegade 
states, right up there with China. Washington was outraged. 

"A lot of industry people thought this would be better done 
by self-regulation," admits llkka Rasanen,one of commissioner 

Brussels may be all that stands between us 
and a global information oligarchy in which 
individuals are the sum of their data profiles, 
traded among interlocking conglomerates. 

Liikanen's top aides,"but we found that in order to have citi¬ 
zens'confidence in new media, we had to have strict guaran¬ 
tees that information is secure and confidential." With the 
White House threatening a trade war over the issue, the Com¬ 
mission put the directive on hold until some sort of agree¬ 
ment could be worked out.This was finally accomplished last 
July, when the Commission agreed to let US-based companies 
transfer data to the US - as long as they pledge to follow EU 
rules. It was a compromise, in that in most cases it allows the 
companies themselves to certify their own compliance, but 
essentially the Commission won. 

Brussels still has a lot to achieve before it's truly the equal 
of Washington. Among other things, the leaders of the EU 
nations will have to abandon their pretensions to sovereignty, 
and their people will have to accept the idea that they can 
maintain their national identities while embracing a larger 
whole.There are no guarantees that this will happen. But 
even in its current, awkward state, the EU and its Commission 
have shown that the new economy is not, as many in the US 
maintain, beyond the ken of government. Monti disavows 
any overarching motive: "We simply speak to the need to 
have a competitive marketplace." But with Washington lurch¬ 
ing to the right, Brussels may be all that stands between us 
and a global information oligarchy in which individuals are 
the sum of their data profiles, and their data profiles are 
a commodity to be traded among a few dozen interlocking 
conglomerates. In a networked world, the idea that Washing¬ 
ton is the only authority, even in the US, is as archaic as it 
is unrealistic. Brussels, too, will give shape to the digital age. 

The Commission speaks in 11 languages but with one voice - 
and its message is, Get used to it. ■ ■ ■ 
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THE GIST: Businesspeople and homeowners alike are learning 
that generating their own electricity is cheaper - and more reliable 
- than buying it from centralized power plants. What Y2K couldn't 
accomplish, California's energy debacle did: Consumers are getting 
serious about catalytic fuel cells and microturbine generators that 
run cleanly on natural gas or propane. 

FALSE ALARM: Centralized power forever! Naaah. Political salves 
will provide short-term relief, but the conventional power grid 
ignores basic laws of physics: Sending electricity over hundreds 
of miles of wire is a losing proposition. 

EXHIBIT A: Got a laptop? If so, you're familiar with the heat its 
power converter gives off as it goes from 117 volts of household 
current to the 12 volts your computer runs on.That heat is energy 
lost forever. Now visualize the big picture: Huge power plants - 
perhaps hundreds of miles from your home - burn natural gas 
to heat water into steam that spins generator turbines; in the 
process, they vent 40 to 60 percent of the flames' energy into 
the environment as waste heat. An additional 50 to 60 percent of 
what's left is lost on the way to your house, as transformers and 
wires heat up in resistance to the current."lt's a fundamentally 
flawed system," says inventor Dean Kamen, rumored to have 
created a super-efficient Stirling engine that could serve as a 
household generator."At the time these plants were set up, most 
were based on natural resources available in the area. But there 
are better ways to generate more power locally now." All Temper¬ 
atures Controlled, a California ventilation contractor, gave up the 
grid in favor of its own gas-powered generator. Michael Holzer, 
a director at ATC, says,"Brownouts and power surges were costing 
us $5,000 per hour. Now we have a monthly savings of about 
$800 on utilities." 

WORDS TO LIVE BY: "Why not just buy natural gas for your 
home and generate the 12 volts you need locally? Some of the 
waste heat could go to your hot-water tank." - Brent Van Arsdell, 
president of Kansas-based American Stirling Company 
ON THE RISE: Micropower is already popular with people who 
need an uninterrupted source of electricity. California-based 
Capstone Turbine sold $7.1 million worth of generators last year 
to business customers, half of whom use the units as their sole 
supply of juice. "At first, micropower will complement central 
power,"says Seth Dunn of Worldwatch, an environmental think 
tank in Washington, DC."But as the technology's costs come 
down, it will be more logical for everybody to have these kinds 
of systems." 

FUTURE REFERENCE: Mi empower: The Next Electrical Era , 
by Seth Dunn; Powering the Future, by Tom Koppel; American 
Stirling Company [www.stirlingengine.comy, Capstone Turbine 
[www.capstoneturbine.com); International Fuel Cells 
[www.internationalfuelcells.com) 
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THE GIST: Optical networking will explode, and the way we connect to everything will never be the same. 
Just as the microprocessor invasion of the early '80s brought computer smarts to cars and kitchens, cheap, 
widespread bandwidth will revolutionize our daily lives again by linking all our devices together. 

FALSE ALARM: Skeptics say fiber to the home won't catch on because running house-to-house cable is too 
pricey, but wireless optical systems could use lasers to beam broadband right through the window instead. As 
DSL and cable modem connections prove too slow for power users, fast-falling hardware costs could make 
gigabit access as affordable as cable TV - and much more desirable. 

EXHIBIT A: Fiber-optic lines are already spreading out from the Internet backbone: Manufacturer 3M 
estimates that more than 5 million office computers are plugged directly into optical LANs.These networks 
deliver 100 Mbps - the equivalent of 300 Web videostreams - straight to the desktop. With the cost of fiber 
halving every nine months and optical switches quickly being developed to replace today's electrical routers, 
home consumers who can't afford to upgrade now may eventually get wired for free: In rural Grant County, 
Washington, the local public power agency - to track moment-to-moment demand on automated meters - is 
running fiber to 150 homes and businesses at no charge. 

WORDS TO LIVE BY: "We'll have much more integration over the network than is possible today. When you 
have a thousand times more bandwidth, machines talking to one another on our behalf will generate most 
of the traffic. It's going to be a surprise where it leads us. Most of our predictions are based on very linear 
thinking.That's why they will likely be wrong:Technology follows exponential curves."- Vinod Khosla (pictured), 
senior partner at Kleiner Perkins Caufield & Byers 

ON THE RISE: Enthusiasts today donate their idle processing power to remote research projects. But super¬ 
computing experts say fiber optic speeds would let home computer owners share spare cycles for their own 
purposes, like fast multiplayer games or advanced graphics. 

FUTURE REFERENCE: Optical Solutions ( www.opticalsolutions.com ); City of Palo Alto Fiber to the Home Trial 
{www.cpau.com/fthY, Grant County Public Utility District Fiber Optics Pilot Program ( www.gcpud.org/zipp ); 
Gigabit Ethernet Alliance {www.gigabit-ethernet.org);lerabeam ( www.terabeam.com ) 
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Ray Kurzweil has a knack for spotting the next new thing-and 
then telling the world all about it through a megaphone. His 1999 best-seller, 
The Age of Spiritual Machines, recharged the long-languishing debate over the 
potential of machine intelligence, with Kurzweil foreseeing a time when com¬ 
puters, programmed to have sophisticated emotions, demand civil rights. Since 
then, the serial inventor and juggernaut futurist has been obsessively studying 
nearer-term developments in nanotech components, brain-scan resolution, and 
more. He'll lay out his conclusions next year in a much-anticipated book called 
The Singularity Is Near, in which (surprise) he'll argue that technology's increas¬ 
ingly rapid pace of change is fundamentally transformative, unstoppable, eco¬ 
nomically powerful, and cool. It's not just our optical networks that are getting 
better; according to Kurzweil, the capacity of human consciousness itself is 
expanding exponentially. 

Kurzweil, now 53, has been charging into the future for nearly 40 years. As a 
teenager, in 1965, he was honored by President Lyndon Johnson and appeared 
on the TV show I've Got a Secret with his homebuilt computer that composed 
music. After graduating from MIT in 1970, Kurzweil created a string of companies 
that developed and sold breakthrough technologies: talking reading machines 
for the blind, realistic-sounding digital pianos, and voice-powered control soft¬ 
ware for hands-free PC use.These days, he runs Kurzweil Technologies, not far 
from MIT in suburban Boston, juggling projects ranging from medical learning 
tools to poetry-writing software. 

Still, he's best known for guerrilla assaults on conventional wisdom, so 
a Kurzweil book wouldn't be complete without a Great Cognitive Leap. In The 
Singularity Is Near, he plans to aggregate progress into one big, constantly accel¬ 
erating curve that flies off the charts at the point where its rate of change 
becomes infinite - mathematically speaking, a singularity. Just as black holes 
in space (another type of singularity) swallow their own light, the singularity 
of change creates an event horizon beyond which trends cannot be plotted. In 
lay terms, the future beyond the singularity is completely unpredictable from 
today's vantage point.This idea - of change exceeding our ability to grasp it - 
shows up in Ada Lovelace's 19th-century writings, but it wasn't until 1993 that 
mathematician and writer Vernor Vinge slapped the singularity moniker on it 
(see "Singular Visionary," Wired 3.06, page 160). 

Like Vinge, Kurzweil expects the big moment to arrive in 40 to 50 years."! see 
an explosion later on in midcentury," he says. "Things are going to move at 
a pace beyond what we can now comprehend. People may not even notice it, 
because in its wake it will leave a very good facsimile of the real world. But this 
affects everything. It affects the very nature of human intelligence. We'll see 
intelligence that's derivative of human intelligence, but superior to it." His new 
Web site ( www.kurzweilai.net ) is a sort of futurist's portal, where essays from 
big thinkers are hosted by a cybernetic rage rocker named Ramona, whom 
Kurzweil describes as "my female alter ego." 

In Kurzweil's future, a symbiotic society of human and computer minds 
becomes a booster rocket for progress. Kurzweil says brain-augmented scientists, 
tempered by vocal Luddites, will cure disease and eliminate hard labor. Designer 
drugs and self-replicating nanobots will course through our veins to beef up our 
mortal hardware. Eventually, we'll lose the "meat" altogether: A convergence of 
brain-scanning technology and machine intelligence will enable human minds 
to be uploaded into the computer and live indefinitely. 

Some scientists worry that superhuman smarts will create a race of human 
slaves, but Kurzweil looks to the upside: With minds able to think outside the 
box, we can stop blaming gravity and E = me 2 for our failures, and get off the 
planet."Human civilization will explode into something of consequence beyond 
the earth, something that will transform a lot of the concepts we take for 
granted," he says."Human intelligence will spread throughout the universe 
at the speed of light. Maybe faster." 

Skeptics may say he's flown off the charts himself, but Kurzweil is sure they'll 
live to regret it."The really surprising thing to me is how many Nobel Prize win¬ 
ners haven't internalized the implications of the exponential rate of increase in 
the rate of knowledge itself," he says."lt's easy to explain these things in the 
language of mathematics. But to really understand them, you almost need to 
resort to religious terms." Amen. ■ m u 

Senior editor Paul Boutin (boutin@wired.com) wrote about robotic legs in Wired 8.09. 
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Multi-Plier 600 

myEZsale.com 

BUILB-YUUR-OWN 

GARAGE SALE IN A BOH 

MULTITOOL 

$6 PER LISTING, PLUS 6 PERCENT COMMISSION j 

$80-90 

You may unearth some salable stuff during a good spring cleaning - but 
afterward you might be too exhausted to endure the ordeal of peddling it. 
Boston-based myEZsale.com promises to reduce the pain of hawking castoffs 
online. You take items to an affiliated pack-'n'-ship store (such as PostNet, Pak 

Mail, or Box Brothers outlets) and fill out a couple of refreshingly simple forms. 

Not long after you've fishtailed out of the parking lot, your white elephant has 
been photographed, boxed up, and posted on Yahoo!, Amazon, or eBay. If all 
goes well, you receive a check 30 days later, minus packing and shipping costs, 

My favorite multitools in the 
world come from Gerber - the 
pliers snap out with a snick at 
a flick of your wrist. And Gerber 
makes accessories for all kinds 
of tool nerds: archers, equestri¬ 
ans, even demolitions experts. 


The hardest thing about 
buying one has always been 
doing without some features 

- there just isn't room for 
everything on a single tool. 
Enter the company's build- 
your-own program: a Web 
interface that lets you choose 
from two plier styles, as well 
as four tool sets and six colors 
for each handle.The BYO tools 
can sport features like tool- 
locks, smooth grips, and a 
replaceable jigsaw blade in 
place of a fixed saw. 

Originally designed as a 
mechanism for gauging cus¬ 
tomer interest in upcoming 
attachments, BYO has demon¬ 
strated that, aside from a 
general tendency to favor red 
or yellow handles, the typical 
consumer is anything but. 

- Cory Doctorow 


a $6 listing fee, and myEZsale's 6 percent cut. 

This sounded like the resale equivalent of an epidural to me, so I tested it 
with a few items of my own: a new Schwinn BMX bicycle and my prized jacka- 
lope, a classic taxidermic pairing of a rabbit with antlers. I drove both down 
to my local PostNet and threw a few curve balls on the forms, for user-testing 
purposes. I described the bike as "a fucking steal" and listed the wrong model 
year, to see if I could change it after the ad posted.The ad first appeared in the 
Adult category on eBay, then moved in with the other bikes two days later, 
the f-word neatly excised. eBay corrected the "2000" model year to "2001" with 
little resistance, but only because no bids had been placed. You can't make 
changes if someone's made an offer. 

A few weeks later I got $80 from the sale of my antlered asset, but the bike 
didn't move, so I had to absorb a $30 loss. Since items are boxed immediately, 
if they don't ship, you eat both the listing fee and the packing cost - which is 
a lot for a bike.The service will relist unsold items for an additional $6 a crack, 
call you to pick them up, or return them to you at your expense. 

No service can control the fickle nature of the Web resale market, but 
myEZsale proved a viable selling tool.The bike went nowhere, but some guy 
shelled out twice what I was asking for the bunny. I netted 50 bucks without 
any hassle, and the other guy got a damn nice jackalope. - Dave Schiff 

myEZsale.com: www.myezsale.com. 


Gerber Legendary Blades: 
byo. gerberblades. com. 
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Nakamichi 
SoundSpace 2 


CLOCK RADIO 


The Street, by Lee Gruenfeld Printlife 


( TECHNO-THRILLER’S SURPRISE: VAPORWARE IS A VALUE INVESTMENT 

DRAG-AND-DROP PHOTO ALBUMS 

$23.95 

$29.99 


MEETS MP3 PLAYER 
$500 


Want Napster to wake you up 
from your nap? Nakamichi's 
SoundSpace 2 is a clock radio 
that plays MP3 files. At my 
daughter's urging, I down¬ 
loaded Chrissie Hynde's 
rendition of "Smelly Cat" for 
my reveille.lt worked:! was 
out of bed like a shot. 

The controls and display 
pop up from the high-design 
main unit, and click back 
down to stow out of sight. 

A palm-sized attachment that 
doubles as a portable player 
stores music files. Dock it to 
the mothership,and wake up 
with the tunes you choose. 
Detach it and connect ear- 
buds, and you can listen to 
the same energizing selec¬ 
tions on the way to work. 

My daughter assembled 
half a dozen versions of 
"Smelly Cat," which she then 
played on the clock radio. 
Repeatedly. Clearly, this was 
a flagrant abuse of digital 
technology, but what could 
I do? She is my daughter. 

- Merle Kessler 


Lee Gruenfeld puts a cynical spin on the new economy with his story of an 
old dog learning new tricks. James Hanley, the antihero of The Street, is tired 
of watching twentysomethings become billionaires overnight. So he tries to 
capitalize on his many years of experience at a Wall Street financial concern 
by launching his own startup, Artemis-5.com. 

Hanley masterfully kindles excitement in the financial community through 
ingeniously released rumors, carefully worded press releases, and the cherry- 
picking of industry big shots for his board of directors. When his venture finally 
goes public, its stock shoots through the roof. All Hanley has to do is make it 
through the SEC's mandatory six-month waiting period, after which he can cash 
out and steal away to some offshore data haven. 

The fly in the ointment arrives in the form of Jubal Thurgren, an SEC investi¬ 
gator who smells something fishy in Hanley's hype.The agency has been follow¬ 
ing Artemis-5.com and has yet to figure out what the company, now worth 
$35 billion, actually does. It has no income, no hard assets, and as far as Thurgren 
can see, it's built on vaporware. What follows is a series of cat-and-mouse skir¬ 
mishes as Hanley and Thurgren try to outsmart each other.The stakes skyrocket 
as Thurgren keeps setting traps that Hanley cleverly sidesteps. 

In telling this story, author Gruenfeld, who also wrote Irreparable Harm, The 
Expert, and other novels, may well be capitalizing on his own career history - 
he was once a management consultant at Deloitte & Touche. In The Street, he 
weaves canny details of high tech finance into a fast-paced, hyperrealistic story 
that recalls the dotcom madness of Eyeball Wars and the financial excitement of 
Nest of Vipers, plus elements from The Sting and a cast of characters reminiscent 
of the best of Grisham. Along the way, he serves up a better tutorial on the stock 
market than you'll find in most business books. Gruenfeld explains technical 
terms and industry slang in lay terms, often using one character's ignorance to 
allow another to clarify something.The book comes at a perfect time:The new 
economy isn't dead, but it's ready for a charlatan shakeout. I'd rate The Street as 
an outperform. - R.J. Pineiro 

Doubleday: (800] 726 0600, www.doubleday.com. 


When I go to a party, I try to capture every moment 
with my digital camera - from the Keystone Premium 
toasts to my boss singing karaoke. But with my busy 
schedule, printing the pictures on glossy paper and 
placing them in an album seems impossible - I'm 
lucky if I can get extra prints into my buddies' inboxes. 
Recently, I discovered Printlife, an online service that 
helps turn your digipics into a page-turner - literally. 
One week after using the service, I received a 7- by 
10-inch hardcover book of photos printed on high- 
quality, UV-protected paper. 

I downloaded the PhotoBook software from Print- 
life's Web site and ran it on my PC (Mac users will 
have to wait for the next version). A two-page spread 
and a menu appeared onscreen. I chose various page 
backgrounds (stripes, flying birthday cakes, or - my 
favorite - green-and-blue checkers) - but the back¬ 
ground and layout options are too limited for a full 
creative outburst. Pop-ups warned me when I was 
showing the same snapshot twice and when over- 
zealous zooming-in would result in a pixilated blur. 

I entered amusing captions into the text boxes below 
or next to each picture. In all, I placed 48 images on 
the allotted 16 pages in about half an hour. 

Uploading photos from my PC to the scrapbook 
was as easy as drag-and-drop, but what you see is not 
exactly what you get. When I received my custom 
album, I was surprised at how small the shots came 
out, and how much of the page was just background. 
But the memory book was well-made, and the photos 
were clear, despite a few skewed colors. My advice: Stay 
away from clashing patterns. - Sonia Zjawinski 

Printlife: www.printlife.com. 


Nakamichi: +1 (310) 631 
2122, www.nakamichi. com. 
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Roberta hears about 
client crisis on way to 
meeting in Tucson. 

She wirelessly accesses 
crucial information from 
company intranet. 

Then she rallies her team 
via e-mail. 

She makes her flight. 
Problem is solved by takeoff. 


Roberta hears about 
client crisis on way to 
meeting in Tucson. 
She goes back to office. 

She misses her flight. 
She misses her meeting. 


service 


from the facts you need to help a client. And your bottom line, as well. 


YOURWORLD. CLOSEATHAND. 


AT&T Wireless 


att.com/wireless/dataservice 

Important Information 


888 DATA-ATT ext. 102 


AT&T Wireless Data Service is available in over 3,000 cities across the United States. Detailed local coverage maps are available at 
att.com/wireless/dataservice. AT&T Wireless Data Service is available over the AT&T wireless data network and in markets where we have intercarrier agreements. 
Service outside the AT&T Wireless Services area is provided by other wireless carriers. Coverage may vary due to customer equipment and other factors. Due to cov¬ 
erage limitations, information may not be accessible at all times. Certain service applications may require purchase of an associated service, additional software or net¬ 
work connections. Additional terms and conditions apply. ©2001 AT&T Wireless Services, Inc. All rights reserved. 


at&t 

wireless 

data 


Get time-sensitive information anywhere AT&T Wireless Data Service is 


available. Crank through urgent e-mails, manage schedule changes, access 


contact information and view the latest Web content-all from your PDA. 


It’s fast, it’s secure and it helps increase productivity. Because you’re never far 


























Liebography 


MOCKU ME NTARY 
SEND-UP OF A&E 
FREE 


The only thing better than 
A&E's Biography - with its 
endless rundown of the 
scandals and sorrows of the 
famous - is its cheeky online 
parody, Liebography. 

Working with stock and 
found footage, as well as some 
wicked dubbing, Liebography 
presents 15-minute segments 
that are essentially enhanced 
profiles of its star subjects. 
Restraint is often checked at 
the door, as in the episodes 
that highlight the homoeroti¬ 
cism in John Wayne's classic 
horse operas, or "discover" 
that Jodie Foster was the real 
shooter in the Reagan assassi¬ 
nation attempt. 

The site features a new bio 
each month. Purists may be 
irritated by the low-res video 
and low-budget feel, not to 
mention the viewing delays 
caused by online congestion. 
But it's hard to resist the 
program's nose-tweaking 
antics, staccato one-liners, 
and edgy truth-twisting. 
-Phil Hall 

Liebography Productions: 

+1 (212) 714 8011, 
www. liebographytv. com. 


DMR-E10 


PANASONIC’S FIRST SALVO IN THE COMING DVD RECORDER UVAR 

$3,999.95 


You can tell this is a serious piece of equipment just by lifting it out of the box. 

I can hold my Sony DVD player with one hand while I fiddle with the connections 
in the back, but the Panasonic DMR-E10 is a two-hander all the way.That's because 
it's loaded with high-end electronic guts that do things my Sony can only dream 
about - it's the first DVD player on the US market that records. 

Recordable DVDs offer features that VHS tapes can't, like instant skipping 
(backward or forward) and a better picture - how much better depends on how 
you record. Using LP mode, you get four hours of VCR-quality video; in XP mode, 
you can record an hour's worth of video with virtually no loss in picture clarity. You 
can make DVD archives of TV shows, videotapes, and home movies off the video 
recorder using the cable coax, S-video, or composite inputs. And, unlike with 
TiVo and other hard disc-based recorders, you can save your vids forever, because 
they're on DVD-RAM. Once you have your programs on DVD, the DMR-E10 will 
also let you do creative indexing, such as make a playlist of the highlights from 
last night's game. 

The major drawback:The DMR-E10 records on 4.7-Gbyte DVD-RAM discs, a 
plastic-enclosed format that plays on only a handful of expensive decks. Many 
DVD-watchers even object to the designation DVD-RAM, because it implies com¬ 
patibility with two other emerging writeable DVD formats, DVD-RW (pronounced 
"dash-RW") and DVD+RW (pronounced "plus-RW"). In practice, there is little con¬ 
nection between DVD-RAM and the other two.The RW formats use unsheathed 
discs that fit regular DVD players, while DVD-RAM uses pricey (around $30 each) 
cartridges. DVD-RAM is great for archiving video, but doesn't write as fast, which 
is a drawback when you're editing. For home moviemaking, you might be better 
off with a new Power Mac G4. 

On the plus side, Panasonic's recorder has a progressive scan mode that you 
can use if your TV is fancy enough to have a progressive mode - which refreshes 
the picture more frequently and fully, making the colors richer. 

A built-in TV tuner, VCR Plus for automatic recording, and Dolby Digital decoding 
make this one of the top players on the market. But look for its front-runner status 
to be challenged later this year, when Pioneer, Philips, and others come out with 
recorders which produce discs that are playable by a wider variety of machines. 

- Craig E. Engler 

Panasonic: www.panasonic.com. 


Palace Walk , by Naguib Mahfouz 

"It chronicles a family in Egypt during World War I, which is 
about as different from my day-to-day life as I can imagine. 
Reading it today is pure escapism - unlike the current crop 
of tell-all memoirs from freaked-out urbanites. It centers 
around a boy with a tyrannical father, submissive mother, 
veiled sisters, and alcoholic brother.The characters are 
beautifully drawn, and Mahfouz's storytelling reminds me 
of Dickens. Some guy gave this book to me on a plane, and 
it drew me in immediately. While I was carrying it around, 
Arabs would stop me and want to talk about it." 



James Austin 


/ Direilr ofA|R/speeial • 

i|roj0cfs, Rhino- feords-. 


The Creative Priority: Putting Innovation to Work 
in Your Business; by Jerry Hirshberg 
"I'm interested in how the creative process works. If you're 
just painting for yourself, you don't have to worry about 
politics, but within a company you have to choose the risks 
you want to take and manage them through the corporate 
structure. I face these issues at Rhino, and Hirshberg talks 
about dealing with the same things at Nissan Design Inter¬ 
national. When Hirshberg's team first presented the Pathfinder 
to management, the concept was incomprehensible - in 
Japan, going off-road is like heresy. But I remember thinking 
how exciting the Pathfinder was when it came out. It really 
launched the whole SUV market." 
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Vikuiti 

Electronic Display Enhancement 


www.3M.com/Vikuiti 

© 3M 2001 


See the difference 


Innovation 





^MUSIC 


Shawn Colvin 


Bob Belden 



Daft Punk Rae & Christian 


Discovery (virgin) 

Back in 1997, Daft Punk's catchy dance-pop 
debut, Homework, had everyone from clubbers 
to ad execs on their feet.The French pair returns 
now with an ambitious effort that is well worth 
the four-year intermission.The sophomore 
release rolls past the 70s disco-house that 
garnered so much acclaim and lands squarely 
in the '80s. Beyond the floor-shaker "One More 
Time," addictive tunes like "Superheroes," 
"Aerodynamic," and the joyous "Crescendolls" 
are paeans to the days of ABC, Jan Hammer, 
and New Order. As guest star Romanthony 
concludes on the CD's final cut: "The long wait 
is over - Stacy Osbaum 


Sleepwalking (GRAiyo gentral/!K7) 

Mark Rae and Steve Christian are the proto¬ 
typical Manchester soul boys. Fed on a diet 
of'60s American R&B and early hip hop, they 
rarely filter those influences in their music 
making. Yet on Sleepwalking , they show the 
ability to mimic a range of styles with startling 
verisimilitude - from ecstatic, sprightly rap 
("It Ain't Nothing Like,"featuring the Pharcyde) 
to techno-infected funk ("Ready to Roll").The 
thread connecting them all is nostalgia, as 
the artists import reggae legends the Congos 
and Brazilian siren Tania Maria. With an only 
mildly disruptive lens, Rae & Christian create 
music that's truly devout. - Jon Caramanica 


Hi-Posi 

4n5 (Tokyo pop) 

The great Marvin Gaye mon¬ 
opolized 70s lovemaking, 
but the new millennium will 
groove to Hi-Posi.The charged 
rhythm and hypersexed lyrics 
on 4n5 are sure to get you in 
the mood. On "Experimental 
Girl," Japanese songwriter- 
instrumentalist Miho Mori- 
bayashi celebrates lesbian 
experimentation in a hushed 
voice over simple guitar work, 
while former Deee-Lite DJ 
Towa Tei produces the circus- 
inspired setting of "Only'I 
Love You.'" - Sonia Zjawinski 


Doug Hoekstra 

Around the Margins 

(liBITWEEiSi 

Here's proof that not every 
talented songwriter in Nash¬ 
ville sings country. Hoekstra 
is a modern folk lyricist whose 
composing style vibes pure 
rock. His fine-tuned ear and 
ability to craft image-rich vocal I 
and instrumental arrangements ; 
make his albums distinct.Think 
Patty Larkin - he's that good. 

A lot of people write songs; 
Hoekstra writes five-minute 
worlds, as in the clutter of 
"Houses Flying" and the 
genre-crunching "Undone." 

- Philip Van Vleck 


Aceyalone 

Accepted Eclectic 

(GROUND CONTROL) 

LA emcee Aceyalone oozes 
confidence, even cocksureness, 
as he struts through his third 
solo album and dubs himself 
the grandson of Coltrane and 
nephew of Miles. Over tricky 
beats, Acey constructs mazes 
of rhymes that beguile with 
their polyrhythmic intensity 
and rapid-fire revelations. And 
when he disses crowded ele¬ 
vators on "Five Feet," Acey 
proves that he can be what 
no other rapper today dares: 
pretty. - Eric Demby 


Whole New You (Columbia) 

After hitting the big time in 1996 with the 
platinum-selling A Few Small Repairs, folk rocker 
Colvin went to work on herself: She divorced, 
remarried, became a mother, and took up tri- 
athlons. Out of it all, she cobbles together her 
best set in years. Rejoining longtime collabora¬ 
tor John Leventhal (Mr. Rosanne Cash), Colvin 
produces a heartfelt sound on Whole New You 
that has a bright,'60s pop feel, unlike the 
downbeat Repairs. Yet the Grammy winner's 
signature yin-yang still pervades, her lilting 
soprano wed to melancholy lyrics about the 
unavoidable disappointments of love and 
the efforts of life. - Beth Johnson 


Black Dahlia (blue note) 

Belden spent most of the past decade producing 
reissues from the vaults of Sony Records and 
rearranging Sting, Prince, and Beatles classics 
for his own killer jazz band.This time, he's the 
composer, setting the famous unsolved murder 
of aspiring actress Elizabeth Ann Short in ^Os- 
era Los Angeles to the timbre of a symphony 
orchestra.The result is as smoky and dark as the 
soundtrack to Chinatown - but better, thanks 
to the stark solos by saxophonist Joe Lovano, 
trumpeter Tim Hagans, and other supreme 
wailers. Fine as Belden's tribute projects are, 
they're far outclassed by his own ultramoody 
sense of pulp fiction. - Dave McElfresh 


David Abirand 
Ashley Wales 

Meld 003 (sulphur) 

Two ambient compositions, 
one by David Abir, the other 
from Ashley Wales, make up 
the entire 38 minutes of Meld 
003. Each meditates on beauty, 
I but in discrete dialects.The 
classically trained Abir offers 
only the notes of a keyboard 
and cello to complement the 
gentle vocals of Rebecca 
Chamberlain. Wales relies on 
synthesizers for his similarly 
minimalisticatmospherica, 
in which he frames the world 
in fearful hesitation. 

- Dwight Fenton 
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change 


The Internet has changed the way the world communicates ; 
but we haven't begun to realize its potential to bridge the 
digital divide and bring the world together... 


Enter the MachZ™ PC-on-a-Chip - designed from the ground 
to empower today's visionaries to create products never 
before achievable. 


The MachZ enables inexpensive solutions that will give us the tools we 
need (Internet appliances, PC phones, and affordable 
computers) to allow the world to communicate. 


The MachZ makes it possible to put these devices into a very large 
portion of the world's hands. It's virus-immune, and at just 1/2 Watt, 
it offers the lowest cost and highest reliability available today. 


What Dolby is to sound, the FailSafe™ MachZ is to the Internet, 
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EU3000is User, by Devin Grayson 


THE GIST GENERATES 200V 

MULTIPLAYER GAMING AS GATEWAY DRUG 

OF CLEAN, QUIET JUICE 


$5.95 PER ISSUE 


$1,999.95 


I live on a boat, so I've rented 
or borrowed just about every 
type of generator out there. 
Recently, I finally bought my 
own: Honda's EU3000is,a 
3,000-watt inverter-equipped 
generator that runs quietly, 
cleanly, and far more efficiently 
than its competitors. 

Other generators'engines 
simply crank out standard 
house current (115 volts, 50 
Hz AC), but Honda's 4-stroke 
engine produces 200 volts at 
14 to 17 Hz, depending on the 
load.The power is converted 
into 12-volt DC and then back 
to regular AC.The engine's 
efficiency more than makes 
up for the double conversion. 
This means you can run 
sensitive electronics without 
filtering, and plug DC equip¬ 
ment directly into the genera¬ 
tor's two-prong plug. 

The EU3000is powered my 
Burning Man camp, including 
a PA, for 10 days. Next, I'm 
going to test it in a dockside 
hot tub project. 

- Alexander Rose 


Can you become a better person by living a lie? The answer makes for surprisingly 
good copy in User , a three-issue miniseries from Vertigo/DC Comics. 

Meg, the story's protagonist, is a girl with serious problems - her mom has 
abandoned the family, and her dad is turning a blind eye while his best friend 
molests Meg's younger sister, Annie. Our heroine escapes into an online role- 
playing game, entering a world of knights, dragons, and damsels in distress, and 
reinvents herself as Sir Guilliame de la Coeur, a French Paladin.Thus beginneth 
her career of falsehood. She seduces and abandons a sensitive woman, then 
turns her romantic attentions to the menfolk.The complications that arise are 
familiar to anyone who's spent time in an online community, where people 
change identities like T-shirts and relationships get messy fast. 

Writer Devin Grayson weaves these small complications into a larger plot that 
successfully bears the weight of its gimmicky split structure: half online, half real 
world. Her artwork emphasizes this dichotomy - reality is represented in a muted, 
almost monochromatic style, while the Net environment is displayed in lurid 
colors and follows a looser set of physical laws. User is presented in Prestige 
format, so each 48-page issue appears on high-quality paper, and the printing 
does the artwork justice. 

Books one and two follow Meg's descent as she abandons her everyday exis¬ 
tence to live as Sir Guilliame. Even when absenteeism gets her fired from her job, 
she can't pull away from her PC. After her exasperated father gets rid of her com¬ 
puter, she goes offline to search for her online mentor, a wise old knight named 
Kaltron.When Meg meets him in real life, she discovers that he, too, has a lot 
of secrets. In book three, Meg's online philandering leads to betrayal and danger 
for Sir Guilliame. But after spending so much time playing a noble character, 
Meg eventually finds nobility in herself, as well as the courage to help her sister. 

The story's not without some technical gaps. Readers will wonder how this 
giant D&D chat room is administrated. And if Meg can become a superknight 
her first time in the room, why are so many people playing second-string char¬ 
acters? Plus, Grayson also gives Meg too many navel-gazing internal monologues. 
Ultimately, though, the story's momentum carries it past all this, and Meg stum¬ 
bles toward a hopeful ending. - Maurice Martin 


Honda Power Equipment: Vertigo/DC Comics: www.dccomics.com. 

(800) 426 7701, www 

.hondapowerequipment.com. 
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Tell me... am I HOT or NOT? 




It could have been ugly. 

But when AmlHotOrNot.com went from start-up to the fastest growing Web site in history, they 
relied on Rackspace Managed Hosting for their Internet infrastructure. Our instant scalability 
and fanatical 24/7 technical support enabled the Web's biggest beauty contest to expand effort¬ 
lessly to over 14,000,000 hits per day in just two months. 

"Having Rackspace as a part of our team has been absolutely fantastic. Their ability to add 
servers on the fly at 3:00 a.m. was invaluable. This enabled us to totally outsource our 
Web infrastructure and focus on our core business. Rackspace is a perfect '10' in my book. 
James Hong, co-founder, AmlHotOrNot.com. 

Rackspace will make your hosting experience a thing of beauty, too —whether you're a start-up, 
growing steadily or spreading like wildfire. Quit worrying about Web infrastructure and start 
focusing on your business. 

Give us a call at 888.571.8961, or visit www.rackspace.com. We think you'll find us quite attractive. 


rackspace.com 888.571.8961 
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Majestic 


lilt SIST: CONSPIRACY GAME SUCKS YOU IN UIA BROWSER, 
CELL PHONE, INSTANT MESSENGER, FAX ... 



RELEASE: iiARCH 


Electronic Arts' new multiplayer game doesn't boast higher 
frame rates or more realistic-looking hair - Majestic's action 
unfolds inside a browser.This suspense thriller pushes the 
virtual envelope with a vivid plot that infiltrates your real 
life: Computer-controlled characters call you on the phone 
and send faxes and instant messages, drawing the narra¬ 
tive outside the box. 

Majestic builds an elaborate world of intrigue with 
streaming video, animation, stills, and text. Participating 
Web sites provide clues, which also appear on convincing 
counterfeit sites - homepages of companies and news¬ 
papers that exist only in the world of Majestic.lhe sites 
seem real; the ads on them are. 


The game, which runs only on PCs (for now), is structured 
like an amusement park ride: New recruits are put into 
groups of about 20, playing out the game mainly with the 
members of their group. This compartmentalizes the game- 
space so that people who are further along in the serialized 
narrative are less likely to reveal surprises to newcomers. 
Other massively multiplayer games throw everyone into 
the same universe, which invites some souls to lord their 
superior knowledge over the newbies; in Majestic, older 
players aren't presented with this temptation. 

You can configure acceptable times to receive calls and 
faxes - and stipulate whether to add a game-related pre¬ 
amble, so your roommates don't become too perturbed 
when they get a message saying someone wants to kill 
you. Contact info is collected at sign-up, and new players 
must have AOL Instant Messenger screen names, but 
you can obtain the latter without subscribing to AOL. 
Pricing for the game is expected to be between $5 and 
$10 per month, but the first episode will be free for 
registered users of EA.com. - Stephan Somogyi 


Electronic Arts: +1 (650) 628 1500, www.ea.com. 
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THE GIST MAKE YOUR HOME A MULTIPLEX 


THE BIST; DESIGN MATTERS FOR THE 


USING SIMPLE WALL SOCKETS 


Power Line Networks pumps video to every TV in 
your place. Magic Link is a $79.95 pair of devices 
that uses your household's electrical wiring to 
carry audio and video signals.The base unit plugs 
into a wall socket and hooks up to a VCR, DVD 
player, or cable line.The receiver connects to a 
TV and socket elsewhere in the house. With 
additional receivers ($29.95 each), you can add 
as many screens as you like. Imagine the thrill 
of Charlie's Angels in every room. - Paul Spin rad 

Power Line Networks: +1 (408) 432 8589, 
www. powerlinenetworks. com. 


HOME/OFFICE HACKER 


Love concrete poetry but live in prefab conformity? 
Screw the Martha Stewart-industrial complex - 
better yet, screw together a queen-size meat-cart 
bed and read I'm an Unlicensed Therapist, Here's 
My Card/'The bimonthly magazine ReadyMade 
lays out home decorating instructions with a 
Marcel Duchamp twist, ranging from chronicles 
of culture jammers to step-by-step how-tos. 

A few current projects: sandblasted Altoids tins, 
and bowls and coasters made from scratched LPs. 

- Mark Frauen felder 

ReadyMade: +1 (510) 549 6400, 
www. readymademag. com. 



SmartCover 


Til? fiUST: ZESTY SWAP-ORI PHONE COVER 


MD-200 


0ISC00NT DISC-OMATIC SERVES 


UP 


ACCELERATES BURRITO ACQUISITION 


SERIOUS AUDIO AND VIDEO 


Every second counts when you're craving fast food, 
and SmartCover turbocharges the minor chore 
of payment.The snap-on shell contains a radio- 
transmitting ID chip that turns your Nokia 5100 
into a wireless wallet. Just wave it across a reader, 
and your credit card or bank account is charged 
instantly.The system, designed by 2Scoot, debuts 
at Taco Bell/KFC spots in Raleigh-Durham, North 
Carolina, and rolls out nationwide this summer 
at more quick-serve restaurants and retail chains 
than you can shake a phone at. - Scott laves 

Nokia: (888) 665 4228, www.nokia.com. 


Home electronics upstart Apex scoops the big 
boys again.This $299 player will handle pretty 
much everything burned onto 5-inch aluminum 
discs, even the DVD Audio and Super Audio CD- 
formatted music that until now has been the 
domain of $1,000-plus components. Curiously, 
the compact MD-200 doubles as a mobile fun 
center for cars, with AC/DC and cigarette-lighter 
adapters. Forget the name brand and put the 
extra cash toward starting a healthy SACD 
collection. -Scott laves 

Apex Digital, +1 (909) 930 0132, 
www. apexdigitalinc. com. 
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THE MOUSE IS DEAD. LONG LIVE THE GRAPHIRE, 


More control, accuracy and flexibility than you thought possible. Photoshop LE and Painter Classic software 
included to digitally enhance your photos. A revolutionary price of $99 95 The Graphire changes even 7 thing. ““=== 


PEN: Pressure sensitive with built-in eraser - create natural art strokes, edit photos and add signatures 


CORDLESS MOUSE: Three buttons, three times more accurate, smoother feel, never needs cleaning 
SOFTWARE: New Power Suite bundle, with Photoshop" LE, Painter Classic" and more, included 


www.wacom.com/longlive 


800-922-6620 


WACO/A 


©2001 Wacom 'technology Corporation. Wacom is a registered trademark and Graphire is a trademark of Wacom Company Ltd. AH rights reserved. All other trademarks property of their respective owners. 
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SCIENCE AND TECHNOLOGY 


michael white 


HARDWARE 
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Phusion PDA 


PERSONAL 
DIGICAM ASSISTANT 
$119 


Looking foija cheap digital 
camera to play around with? 
VTech goes one better than its 
low-rent brethren by integrat¬ 
ing a persolal organizer with 
a plastic snapper. 

Phusion is a great first 
digicam that's much easier 
to set up than other starter 
models. I used it right out of 
the box - and was happy to 
see that photos download 
to any PC through a handy 
cradle. When I faced the lens 
to shoot my own image, the 
camera cleverly flipped the 
picture on the screen. But be 
warned: The Phusion makes 
you look fat in close-ups - my 
chin dwarfed my face until I 
held the leiis a few feet away. 

I had rnbled results using the 
Phusion as | PDA. I found a few 
useful features - a calculator 
and severallames - and I liked 
the swappable covers. But the 
device was difficult to sync 
with my desktop, and instead 
of a touchscreen, it has small, 
hard-to-use keyboard. 

The verdict: It's an affordable 
toy that works best when used 
purely for fun. - Derek Tarnow 

VTech: (800) 521 2010, 
www. vtechkids. com. 
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Acid Tongues and Tranquil Dreamers: Tales of Bitter 
Rivalry That Fueled the Advancement of Science and 
Technology, by Michael White 


I il l BRAINIAC HEAD-BUTTING IS THE MOTHER OF INUENTION 
$26 


Michael White delivers blow-by-blow accounts of the rivalries that underlay eight 
historical advancements, and he enriches each story with analysis, solid scientific 
explanation, and detailed biographies of each combatant.The cast includes Newton, 
Lavoisier, Darwin, Edison, Watson and Crick, and Gates - and their respective rivals. 
These people have been well documented by others, and in some cases by White 
himself (in his excellent biographies of Isaac Newton and Charles Darwin), but 
the coverage here is wonderfully accessible. 

The only common thread running through these stories is the general theme - 
White's principal assumption seems to be that rivalry fuels the advancement of 
science and technology. But the two Big Science chapters that deal with the space 
race and the atomic bomb show how much cooperation was required. In other cases, 
rivalries hindered progress. With Edison versus Tesla, Edison's stubborn opposition 
to alternating current delayed widespread recognition of its practical superiority. 

Acid Tongues' thesis begs for a comparison of competitive and noncompetitive 
research, but - contrary to the book's title - we encounter no "tranquil dreamers." 
It's possible that in one year of contemplation (by Albert Einstein, who published 
three revolutionary papers in 1905), scientific knowledge may have made greater 
advances than it did in all the noisy years chronicled in Acid Tongues. 

White's search for childhood traumas that might have fostered uniquely com¬ 
petitive spirits in his subjects also seems like a detour. In the end, he finds "no 
apparent connection to later aggression." So why, you might ask, was so much 
ink spilled over each scientist's upbringing and personality quirks? As if to negate 
the value of his vibrant and detailed storytelling, White concludes that "what is 
truly significant as a catalyst for rivalry is not superficial idiosyncrasy but the 
nature of science itself and the character of'the scientist.'" 

I also question White's choice of Larry Ellison as the rival of Bill Gates. Although 
they may be in a race to be the richest person in the world, their money was 
made in different realms, and they've never directly opposed one another in the 
way that Gates has confronted Scott McNealy and others. 

But maybe I'm just quibbling. White's stories are engaging and the science is 
sound. And although Acid Tongues may not deliver an overarching argument, it 
does prove one thing: It's fun to read about rivalries Edward Samuels 

William Morrow: +1 (212) 202 2000, www.harpercollins.com. 
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director of the Long Now Foundation. 

Edward Samuels, a professor at New York Law School, 
wrote The Illustrated Story of Copyright. 
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Ask for a prospectus, which you should read carefully before investing.The prospectus contains more information, including the charges and expenses related to an 
ongoing investment in the Investec Funds, potential risks associated with foreign investing as well as the risks of investing in smaller companies and technology/telecommunications 
companies. Risks of foreign investing include higher volatility, the possibility of government expropriation, the value of foreign currencies declining relative to the U.S. 
dollar, and political, social or economic instability in a particular region which may cause the value of a Fund's investments to decline. Risks of investing in smaller 
companies include higher volatility than larger companies and the potential difficulty of selling these stocks during market downturns (illiquidity). Risks of investing in 
a particular industry sector include the potential to be more adversely affected by market downturns than a portfolio that is more broad-based. Distributed by First 
Fund Distributors, Inc., Phoenix, AZ 85018. (04/01) 


Investec Funds 


Fly with your feet on the ground. 



Launch yourself into financial freedom with Investec's diverse range 
of thematic funds. Benefit from the valuable insight of our globally 
integrated investment team by investing in breakthrough 21st century 
opportunities. 


Wired® Index Fund 
internet.com Index™ Fund 
Wireless World Fund™ 


China and Hong Kong Fund 
Asia New Economy Fund 
Mainland China Fund 
Asia Small Cap Fund 


Out of the Ordinary 

Investec 

Asset Management 


To access your opportunities of the future with a stable footing, visit 
www.investecfunds.com/850 or call 800-915-6565, ext 850 for a free 
investor kit, including a prospectus. 





A BEST 


Great stuff - tested and approved in our top-secret labs. 




Shiatsu Chairs 


Waldorf Q 


Hewlett-Packard Pavilion N5250 


Family Medicalchair i-1 FMC-200 


FIRST CLASS 


FIRST CLASS 


FIRST CLASS 


Waldorf Q 

The latest synthesizers offer the best of both worlds: 
They reproduce the satisfying warmth of analog classics 
like Moog and Prophet, and they offer the precision and 
reliability of digital processing. Waldorf's monster yellow 
Q synth leads the category with a five-octave, velocity- 
sensitive keyboard that sits below an array of 58 MIDI 
control dials for oscillators, multimode filters, and 
envelopes to apply to each of the 16 voices. A matrix lets 
you mix and match sources and modulators, and you can 
filter inputs from microphones and other instruments. 

A memory bank lets you save up to 100 sonic recipes. 
Waldorf Q: $3,495. Distributed by GSF Agency: 

+1 (3101 452 6216, www.waldorf-gmbh.de. 


Gateway Solo 9500 

If you're shopping top-of-the-line, Gateway's Solo 9500 
serves up an unbeatable combo of performance, features, 
and configurability. Decked out with a 1-GHz Pentium III, 
256 megs of RAM, and a 32-Gbyte hard drive, it's as 
powerful as a desktop; the 15.7-inch screen's viewable 
area beats that of most 17-inch monitors. The 8-pounder 
has a graphics chip, stereo speakers, and an array of ports 
that includes two PC card slots, two USBs, and a FireWire. 
The battery lasts 3 to 5 hours, and an optional removable 
DVD/CD-RW drive plays movies and burns party disks 
right on your tray table. 

Solo 9500 [configured as described): $3,849. Gateway: 

(800) 846 4208, www.gateway, com. 


Family Medicalchair i-1 FMC-200 

Shiatsu chairs, which use internal rollers to perform deep 
massage, can turn anyone into a layabout. Family's 
Medicalchair rediner even personalizes its treatment: It 
senses your stiff areas as cold spots and concentrates on 
them to increase blood flow. Four back rollers make pre¬ 
cise, minute movements and trace fancy angles that make 
other chairs seem like amateurs. Farther down, four air 
bags pulsate to stimulate circulation in your lower back, 
butt, and thighs. Your legs fit into snug enclosures, where 
12 smaller air bags work on your calves. As with lower- 
priced models, you control the action with a remote. 
Medicalchair i-1 FMC-200: $3,300. Family: 

+81 (06) 6320 7117, www.family-chair.co.jp. 


BUSINESS CLASS 

Native Instruments Reaktor 2.3.3 

The Reaktor is a software-based synth, so its power 
depends on CPU speed - and it doesn't perform as well 
onstage. But this electronica mainstay is brilliant for 
studio geekage. Its libraries include knockoffs of classic 
models ("Many Moods" should ring a bell), plus sample- 
based, granular, and FM synthesizers. A VST interface lets 
you virtually plug its output into other PC and Mac desk¬ 
top apps, like mixers. An upgrade is due this spring. 
Reaktor 2.3.3: $499. Native Instruments: (800) 665 0030, 
www. native-instruments, com. 

COACH 

BitHeadz Retro Lite 

Like the Reaktor, the Retro Lite turns a computer into an 
analog synthesizer, but it doesn't let you program your 
own sounds. Instead, 70 popular analog presets expand 
your audio arsenal with fat, warm bass; silky pads; and 
the intentionally grating effects that ravers crave. You 
also get a nifty arpeggiator and a mixer for the Retro's 
16 MIDI channels. And if you want more, you can upgrade 
to Retro Lite's programmable big sister, the AS-1. 

Retro Lite: $79.99. BitHeadz: +1 (401) 886 7045, 
www.bitheadz.com. 


BUSINESS CLASS 

SonyVaio PCG-SR17 

By offloading CD, DVD, and floppy disk drives to optional 
separates, Sony whittles its Vaio down to 3 pounds and an 
inch thick, with a 10.4-inch screen. Inside lies a 700-MHz 
Pentium III, 128 Mbytes of RAM, and a 20-gig drive.The 
Vaio lacks parallel or serial ports, but the multimedia- 
minded (especially those with Sony cams) can use the 
FireWire jack, USB port, and Memory Stick slot. The battery 
lasts for three hours, beating other ultraportables. 

Vaio PCG-SR17: $2,199.99. Sony: (888) 315 7669, 
www. sony. com/vaiopc. 

CUACH 

Hewlett-Packard Pavilion N5250 

The 7-pound Pavilion is built for fun, with a game-stoking 
graphics engine, DVD-ROM, and Polk Audio speakers. 
Exterior buttons let you play CDs with the computer turned 
off and shut. Headphones come with. Of course, all play and 
no work makes Jack jobless, so the Pavilion suits profes¬ 
sional needs, too: It has a 10-gig hard drive, 64 megs of 
RAM, and a 700-MHz Pentium III. The screen measures 13.3 
inches, and ports include two PC-card and two USB slots. 
Pavilion N5250: $1,749. Hewlett-Packard: (800) 752 0900, 
www.hp.com. 


BUSINESS CLASS 

Fuji Model OX 2950 

Two thin rollers apply pressure sharp enough to relax 
banjo-string-tight back muscles and give your shoulders 
and neck a touch of heaven. Programs perform repeating 
inside-out and outside-in movements, light chops, and 
wavy pressing actions. You can direct the chair to focus 
on your lower, mid, or upper back, while its leg vibrator 
quells your aching calves. Like the First Class model, this 
chair reclines into a massage bed. 

Fuji Model OX 2950: $2,695. Available from Shiatsu Chair 
Company: (877) 744 2878, www.shiatsuchaircompany.com. 

CUACH 

Panasonic Zero Gravity Massage 
LoungerEP573K 

This lounger doesn't lay flat, but its S shape, reminiscent 
of a NASA cockpit seat, tilts to let you look straight ahead 
or up at the stars. Two rollers jointly knead and roll up and 
down your back at two different widths, with or without 
vibration. The cloth-covered vinyl surface is relatively 
hard, but a foam pillow cushions your head and neck. 
Prepare to vegetate. 

Zero Gravity Massage Lounger EP573K: $1,995. Panasonic: 
(800) 338 0552, www.panasonic.com/pppc. 
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only one in 700 dogs suf 
from protein aHerai 


only one pet food company 
discovered this solution. 
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PURINA Advancing Life.™ 




Dogs with food allergies simply cannot tolerate certain protein in their pet food. 
Purina® not only recognized this potentially life-threatening problem, we were the 
first pet food company to solve it by creating the first truly hypoallergenic diet where the 
protein is broken down. Through this discovery, Purina scientists have found a way to 
end a dog's allergic reaction. When PURINA SCIENCE is working this 
hard to improve life for one out of 700 dogs, imagine what we're doing for all the rest. 
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Your Northwestern Mutual Financial 
Network Representative can play a 
valued role in your family’s financial 
life, bringing you expert guidance in 
Estate Planning and the specialists 
you need to make sure that what 
you want to leave your family... 
actually reaches them. 
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Charles Boyd, CLU 
Financial Representative 


Innovative solutions for personal finance, retirement, estate, and insurance. Are yOU there yet? 


©2001 The Northwestern Mutual Life insurance Co., Milwaukee, Wi 


www.northwesternmutual.com 










Capital Lost - and Found 


Crushed by last year's tech-stock tsunami? The $3,000 a year in trading losses that the IRS lets 
taxpayers write off against ordinary income isn't likely to put you back in the game. If you trade 
frequently, though, filing for trader status could enable you to maximize deductions for 2000 
and write off all your losses in 2001. How? Find out at TraderStatus.com and taxtrader.com. 

The IRS distinguishes traders, who exploit short-term fluctuations in share value, from 
investors, who buy and hold. A trader's costs - from office space to margin interest (except 
commissions) - are business expenses, and trader status lets you deduct them immediately. 

"Even tax preparers don't know about this," says CPA Colin Cody, whoseTraderStatus.com is 
an unvarnished trove of perspective. Cody himself answers questions on the message boards. 

What defines a trader? "There are no absolute requirements," observes tax accountant Ted 
Tesser, who offers free email evaluations, as well as helpful forms and logs, at taxtrader.com. 

"You must seek to profit from daily market price movements on a regular and continual basis, 



Obscure IRS rules designed for professional stock traders could shrink your income taxes. 


and your trading must constitute a significant proportion of your finances. But those terms leave 
lots of room for interpretation. You can qualify even if you have a full-time job." 

The real savings, though, come from filing a mark-to-market election statement with your 
1040 (due by April 16 for the 2001 tax year). Normally, you can deduct a year's capital losses up 
to the amount of capital gains, plus $3,000 against other income; the rest you must carry over to 
the next year. Electing mark-to-market transforms capital gains and losses into ordinary gains 
and losses, making everything you've lost eligible for deduction against any income. 

The downside? There is none, Cody says, unless you're carrying sizable capital losses from 
previous years. But workarounds exist for that, too. Cody suggests maintaining separate bro¬ 
kerage accounts for trading and investing;Tesser recommends incorporating your trading 
operation.The key to staying out of trouble, they agree, is to document all trading-related 
activities and decisions. As the E*Trade generation becomes savvy about dodging taxes, the 
IRS is bound to be looking closely at their returns. - Andrew Marks (amarks@nyc.rr.com) 


Online chat can move markets. So when the 
Net speaks, you'd better pay attention - or let 
software do it for you. 

Lexant,a natural-language processing (NLP) 
engine developed by Vancouver startup Mind- 
fulEye, scans the daily deluge of Web sites, IRC 
channels, and newsgroups for shifts in tone and 
volume that might affect share prices.The com¬ 
pany, which serves clients like the Toronto Stock 
Exchange for $250 per month, unveiled a $20- 
per-month consumer version in March. Taking 
a different technological approach, Opion of 
Herndon, Virginia, monitors message boards to 
identify influential sources, gauge their activity, 
and thus anticipate changes in public senti¬ 
ment. Opion's Realtime Trends, which targets 
institutional investors, debuted in April. 

On MindfulEye's site, entering a ticker yields 
21 -day graphs of the stock's discussion volume 
and "mood score," an indicator that boils down 
about 500,000 online mentions into a number 
between -4 and +4. With the high-end service, 
extreme scores or changes in volume can trigger 
email alerts. In fact, on December 12 Lexant 
detected a rumored takeover of Lucent one 
hour ahead of news reports - plenty of time to 
determine that the rumor was false and short 
LU before the rest of the world got wise. 

Even a simple mood score can perk up your 
portfolio. In an independent test of 28 popular 
stocks. University of Chicago Graduate School of 
Business professor Abbie Smith found a "statis¬ 
tically significant" correlation between changes 
in Mindful Eye's mood scores from one day to 
the next and in stock prices the following day. 

But there are more efficient means to the 
same end, says Opion CEO David Holtzman. 

"You don't need a full NLP parse," he insists. 

"All you need to know is who exerts influence 
and in what direction." Opion's software evalu¬ 
ates tone using key words and inferences (posi¬ 
tive messages tend to be short; negative Ones 
are longer and have larger vocabularies). Then 
it weights the result according to the author's 
degree of influence, based on factors like 
whether his or her posts stimulate more mes¬ 
sages. The output is an aggregate "buzz level." 

Once these technologies catch on, the effi¬ 
ciency they create will be factored into stock 
prices. Until then, MindfulEye and Opion can 
keep you one step ahead of the market. 

- Carole Winkler (carole winkler@yahoo.com) 


MindfulEye: www.mindfuleye.com. 

TraderStatus.com: www.traderstetus.com. Opion: www.opion.com. 

taxtrader.com: www. taxtrader.com. 
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Technical Analysis 



Past performance is no guarantee of 
future return - or is it? The analysts at 
MarketHistory.com think it is. And with 
a free trial subscription, you can spend a 
month using the site's tools to find recur¬ 
ring stock price patterns, compare them 
with current events, and make a killing. 

MarketHistory's approach is rooted in 
the idea that stock prices are driven by the 
psychology of supply and demand regard¬ 
less of fundamental factors like earnings. 
"Now, as always, fear and greed move the 
market," says MarketHistory president 
Anthony Kolton, a former options trader. 
"A stock's past performance is the best 
thing you have to go on." 

MarketHistory's parent company. Logi¬ 
cal Information Machines, maintains a 
database that tracks stocks over the past 
40 years, futures since 1959, and economic 
indicators going back a century. Staffers 
query the database for matches between 
past and present conditions. If a situation 
has occurred 10 times and correlates with 
a trend 80 percent of the time, they post 
a buy/sell/hold recommendation. 

Better yet, you can check the database 
yourself. Enter a ticker, and the site returns 
charts that overlay recent price activity with 
past values, noting the percentage similar¬ 
ity; 90 percent is considered tradeworthy. 
Access to stats on 13,000 domestic, Euro¬ 
pean, and Asian stocks costs $24.95 per 
month. The monthly charge for futures data 
is $49, and the whole shebang - including 
commodities, bonds, and foreign exchange 

- runs to $200. 

Many experts, however, say even a 100 
percent match isn't enough. "Just because 
a pattern occurred in the past doesn't mean 
it will occur in the future," observes Henry 
Feldman, managing director of Concord 
Investment Company. 

Don't tell that to Kolton, who rated 
Motorola a buy late last year after observ¬ 
ing that MOT rises 80 percent of the time 
between December 15 and the first week 
in January. Subscribers who acted on the 
tip gained 10 percent in three weeks. 

Before the advent of information tech¬ 
nology, such methods were considered 
witchcraft. But as the statistics mount, so 
does the evidence that history is more 
predictive of stock prices than, say, an 
analyst's report. With MarketHistory show¬ 
ing the way, those who study the past are 
destined to capitalize on it. 

- Jonathan Hoenig (www.capitalistpig.com) 



Slowdown Showdown 

It takes two consecutive quarters of economic con¬ 
traction to make a recession, but CEOs are already 
bracing for it. Should it come to pass, the pain won't 
be distributed evenly. Some WIRX companies will 
prosper amid the downturn. 

The WIRX divides neatly into three groups. Foot 
soldiers such as Marriott, News Corp., Walt Disney, 
and Yahoo! use information technology to bolster 
their core businesses.They depend on arms merchants 
like Cisco, EMC, and Sun for hardware and software 
that bolsters their efficiency. Both factions rely on 
neutral parties like FedEx, Qwest, and WorldCom for 
critical networks and services. 

The foot soldiers risk being stuck with excess 
inventory and capacity. In a weak economy, people 
protect their wallets. Sales especially of big-ticket 
consumer products plummet. 

On the other hand, the arms merchants should be 
sitting pretty, particularly those whose products have 


INDEX PERFORMANCE (as of 1/31/01) 



Name 

Since 11/30/95 

Previous 12 mos. 

YTD 

WIRX 

+384.19% 

-5.74 % 

+10.24% 

Nasdaq Composite 

+161.78% 

-29.63 % 

+12.23% 

Dow Jones Industrials 

+114.55% 

-0.49 % 

+0.92% 


The Wired Index tracks 40 public companies selected by editors of Wired to serve as a bellwether 
for the new economy. For a complete description and the latest results, see stocks.wired.com. 

Data courtesy Bloomberg Financial Markets. 


short life cycles. It won't be long before customers 
of Cisco and Sun upgrade to higher-throughput 
systems, even if they rein in spending for now. Ditto 
for licensees of i2 and Oracle. Intel isn't so lucky; 
having the latest CPU on your desk isn't the life-or- 
death matter it once was. 

For the neutral parties, a recession can be an oppor¬ 
tunity to increase market share or gobble up weaker 
competitors. Of course, with stock prices sinking, it's 
better to be a gourmand than an entree. 

Whatever happens to individual WIRX constituents, 
the average recession lasts only 10 or 11 months.The 
glory days may be behind us, but kinder conditions 
may return before the end of 2001. 

- Phil Hood (phood@digital4sight.com) 



Sunken Treasure 


I Basic materials 
r Capital goods 
r Consumer cyclical 


Consumer non-cychcal 


■ Energy 
f~ Financial 
r Services 
r Utilities 


IPCR DGS DLTDF XL 


With tech stocks dead in the water, investors are jumping ship and swimming toward value. Are the forces that 
once propelled the market - automation, networking, and the increased efficiency they offer - suddenly 
becalmed? Of course not. In fact, the next billow of growth will come from companies that haven't yet realized 
the productivity gains that technology can bring, and can afford to make changes. 

This image shows Nasdaq and NYSE shares that don't peddle hardware, software, or Net services, sorted by 
operating margin (x-axis) and cash flow (y-axis). Those at the end of both scales have the most to spend. The 
z-axis represents revenue per employee; shares closest to the floor have the most to gain by upgrading. 

The golden opportunity is in financial services, where scores of banks like Redwood Empire Bancorp (REBC), 
Mid-State Bancshares (MDST), and Silicon Valley Bank (SIVB) are poised to reap huge returns from investments 
in technology. Indeed, among productivity leaders like MFC Bancorp (MXBIF) and Gold Banc (GLDB), the process 
might already be under way. As they modernize what is essentially an information business, banks have the 
potential to lead the new economy out of the doldrums. - Clem Chambers (clemc@advfn.com) 
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Put Your Company 

■ m on the . 

Internet 


todayIII 



It's Easy with 

Microsoft 0 FrontPage 
& IMC Online® 


Microsoft FrontPage . the World's most popular Web site development tool, 
is designed for optimal performance on Microsoft Windows NT Servers . 
Without Windows NT Servers, some features just won't work. 

IMC Online provides the best support in the business for 
all the fe atur e s of FrontPage 2000 and FrontPage 98. 

In fact, IMC Online hosts more FrontPage Web sites on 
NT Servers than anyone else in the World! 


imc 


• N L I N E 

www.imconline.net 

1 - 800 - 749-1706 


1-800-749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 


©1999 Interactive Multimedia Corp. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 
















On the Internet, 

Speed and Reliability are Everything! 

IMC Online's servers utilize the power of Microsoft 
Windows NT 4.0 Server and the incredible speed 

of Internet Information Server 4.0 . The result... 
The fastest Web Sites on the Internet today! 





■ 40 MB Hard Drive Space 

■ 1000 MB of Data Transfer 

■ 24 hour Domain Name Registration 

■ International Domain Names 

■ 5 POP3 Email Accounts 

■ Email Forwarding 

■ Detailed Web Site Statistics 

■ Personal CGI-bin Directory 

■ Microsoft Active Server Pages 

■ Microsoft Index Server 

■ 24 hour FTP Access 

■ 24x7 TechSupport 

■ Microsoft Visual InterDev Support 

■ Frontpage 2000 and 98 Support 

■ RealAudio and RealVideo Support 

■ 0C3 Internet Connections 

■ Access 2000 Database Support 

■ Visual FoxPro ODBC Support 

■ Microsoft Office 2000 Publishing 

■ 30 Day Satisfaction Guarantee 


Speed is nothing without reliability. 

In addition to providing you with the world's most 
sophisticated servers, IMC Online gives re l iability 
th a t sets th e standard in the hosting industry. 

With state of the art monitoring equipment and 
Cisco routers , your site will be up and running 
around the clock. In fact, Cisco Systems is one of 
our valued customers. 

The Features you need, 
at a price you can afford! 


$24.95 per month* 


IMC Feature Plus Services 


■ Extended Volume Hosting Plan 

► Shopping Cart Support 

► SSL 3.0 Secure Pages 

► Domain Name Parking 

► CyberCash Transaction Support 

► Additional Domain Names 

► Microsoft SQL Server 7.0 

► Password Protected Web Access 

► Enhanced POP3 Email Accounts 

► Email List Servers 

► Plus More... 


IMC Online's premium quality hosting plans 

support all the features you need to create and 
manage a dynamic, traffic building presence on 
the Internet. With support for all popular 
develop me nt to ols, Internet commerce, and 
databases - you get more with IMC Online. 

All at a price you can afford! 


Order your site today! 


Online at www.imconline.net 
email at sales@imconline.net 
1-800-749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 

i me 

• N L I N E 




*Setup fees may apply, services billed quarterly or annually 
FREE setup on 12 month prepaid hosting agreement 
Network Solutions domain registration fees may apply 



















































































Reliability. 
99.9% Uptime. 
Superior Support 


■■H 


Your web site is crucial to your business. 

We provide you with the highest level of 
service, and it is this dedication to our 
customers that makes us a leader in the 
web hosting industry. We provide 99.9% 
uptime and 24x7 support to ensure that 
your web site is up and running at ail times. 
We offer scalable solutions, so that you can 
change with the changing needs of your 
business. Backed by our state-of-the-art 
network centers, and the fastest possible 
connections to the Internet, you are assured 
the ultimate level of performance for your 
web site. 

Don't wait until you are left high and dry - 
sign up with Hostway today. 


Web Hosting 


200 MB Disk Space $-|Q AC 
6 GB Data Transfer 10.51 U 


/mo 


Standard Hosting $13.95 /mo 


200 MB of disk space 
6 GB of monthly data transfer 
5 POP3 email accounts 
Microsoft® FrontPage® extensions 
SiteControl !M web control panel 
SiteMaii™ web-based email 
Your own cgi-bin, SSL, webstats 
...p/us much more! 


Ecommerce Hosting $29.95 /mo 


200 MB of disk space 
6 GB of monthly transfer 
15 POP3 email accounts 

FREE Miva® Merchant m Shopping 
Cart (a $495 Value) 

Volano Realtime Chat 

and Real™ Audio/Video support 

Includes all Standard Hosting features 


1.800.397.2449 

sales@hostway.com 


Host way™ Sign Up Online: www.hostway.com/wired 
























he Support and 


backed by a 
lightning Fast, 
ock Solid Network 


www.datapipe.com 


Call Toll Free 877-773-3306 




DEDICATED HOSTING - Compare our Pricing & Service! 

Dedicated Servers put you in control. DataPipe provides the hardware, software & network, you control the 
content & administration of your own server. But "In Control" does not mean "On Your Own”! We provide 24x7 
monitoring and support of your server and network to make sure that your site is online and available. We also 
provide affordable Managed Server Solutions. Whether you are looking for managed services, or you prefer to 
manage your server yourself, we have the platforms and options to support you. 

DEDICATED SERVERS: Your choice of Windows NT 4.0 or 2000, FREE BSD, RedHat 6.2 
Need A Custom Solution? Call for a Quote! 

FAST START - $295 a month, 30GB IDE Hard Drive, 128 MB RAM, Intel Pentium 3 800 Processor, 
50 GB Data Transfer, 10 IPS 

BUSINESS - $395 a month, 9GB SCSI Hard Drive, 256 MB RAM, Intel Pentium 3 866 Processor, 

50 GB Data Transfer, 10 IPS 

CORPORATE $520 a month, 18GB Drive Ultra2 SCSI, 512 MB RAM Intel Pentium 3 866, 100 GB 
Data Transfer, 30 IPS 

ENTERPRISE $895 a month, RAID 5 Configuration. Four 9GB 10K Ultra2 SCSI Drives, 1GB RAM , 
Dual Intel Pentium 3 866 Processors, 200 GB Data Transfer, 50 IPS 

FEATURED APPLICATION SERVERS: 

COLD FUSION SERVER $595 a month, 9GB SCSI Drive, 512 MB ECC REG SDRAM , Intel Pentium 
3 866 Processor, 100 GB Data Transfer, 50 IPS, ColdFusion 4.52 Included 

Microsoft SQL Server $1,295 a month • SQL 7.0 or 2000, Dual Intel Pentium 3 800 Processors, 

1 GB Ram, Raid 5 Configuration, 300 GB of Data Transfer 

Microsoft Windows Media Server $1,295 a month, Windows 2000 Server, Windows Media Server, 
Dual Intel Pentium 3 800 Processors, 1 GB Ram, Raid 5 Configuration, 250 GB of Data Transfer 

COBALT RaQ 3 HOSTING - All Cobalt Servers include FREE Backup Services! Compare & Save! 

DataPipe offers the best pricing and support on Cobalt RaQ Servers! 

RaQ Pro $199 a month! 10.2 GB Hard Drive, 64 MB RAM 10 IP’s * 50 GB Data Transfer 
RaQ PIUS $275 a month! 20GB Hard Drive 128 MB RAM 20 IP’s 80 GB Data Transfer 

COBALT RaQ 4 HOSTING 

RaQ4 Plus $350 a month. 15.2 GB Drive, 256 MB RAM, 40 IP’s, 100 GB Data Transfer 
Power RaQ $399 a month.Two 20 GB 7200RPM Drives - Raid 1, 512 MB RAM 40 IP’s, 100 GB Data Transfer 
Real RaQ 4 $350 a month 256 MB RAM, 100 GB Data Transfer, Real Networks Streaming Media Server License 
Managed Solutions Available • Clustering, VPN and Load Balancing Available • 24x7x365 Proactive Monitoring & Support 
State of the Art DataCenter - Our world-class facilities feature raised floors, a temperature & humidity controlled environment with HVAC 
temperature control systems, with separate cooling zones & seismically braced racks. They offer a wide range of physical security features, 
including state-of-the-art smoke detection and fire suppression systems, motion sensors, & 24x7 secured access, as well as video camera 
surveillance & security breach alarms. Within these facilities, DataPipe delivers high levels of reliability through a number of redundant sub¬ 
systems, such as multiple fiber trunks from multiple sources, fully redundant power on the premises, and multiple backup generators. 


VIRTUAL HOSTING 


VIRTUAL HOSTING RESELLER PLAN 
Just 39.95 a month, $29.95 Set Up Fee 

100 MB of disk storage, lOGB of data transfer, 50 e-mail accounts 
Each of your clients can have their own domain & ip number 

Your Setup fee includes your first domain, additional domains have a $14.95 set up fee each 

DataPipe PRIVATE SERVER - $149.95 a month 

Same functionality as a Dedicated Server! - Ideal for Resellers! 

One GB of Storage, no limits on websites or e-mail accounts 
Brand Your Own Services, even provide your own DNS Services 
Easy to Use Control Panel for you and your users! 

SureShopping - $49.95 a month 
Complete E-Commerce for Everyone! 

300 MB of Disk Storage, 30 e-mail accounts, 20GB of Data Transfer 
First Month Free, No Setup Fee - limited time offer 
So easy to use, yet so powerful 

POWER MEDIA PLAN - $49.95 a month 
Real Server or Windows Media Server 

200 MB Disk Storage, 20 GB Data Transfer, 20 E-Mail Accounts 
Unix or NT, Support for Frontpage 2000, ASP, Perl 

THE POWER PLAN - $19.95 a month 
Your First Month is FREE! NO SET-UP FEE! 

10O MB Disk Storage, lO GB Data Transfer, 20 E-Mail Accounts 
Unix or NT, Frontpage 2000, ASP, Perl 

ADVANCED NT HOSTING PLAN - $99.95 a month 

200 MB of Disk Storage, 30 GB Data Transfer, 40 E-Mail Accounts 

Servers are limited to 20 websites for maximum performance! 

Visual InterDev, Index Server, AspUpload, ASPMail, SAFileup 
Add 50 MB of SQL Storage for just $40 a month 

COLD FUSION PLAN - $99.95 a month 

200 MB of Disk Storage, 30 GB Data Transfer, 40 E-Mail Accounts 

Includes 50 mb of SQL Storage 

Lightning Fast Raid 5 Servers 

BUSINESS BUILDER PLAN - $35 a month 

100 MB Storage, lO GB Transfer Allowance, 20 E-Mail Accounts 
$75 Set Up Fee includes MIVA MERCHANT Software! 

STOREFRONT PLAN - $35 a month, No Set Up Fee! 

100 MB of Disk Storage, 10 GB Data Transfer, 20 E-Mail Accounts 
Use StoreFront 2000 E-Commerce Software to add Full Featured 
• E-Commerce to your Frontpage Web! - FREE SSL Access 

Registered Web Presence Provider for Microsoft Frontpage® 2000 
Support for: SQL & Access Database, Visual InterDev, ASP, PHP 
Card Service International Partner • CyberCash Enabled Partner 
VeriSign Hosting Partner • Thawte Hosting Partner • Media House Stats 
Support for: NetObjects Fusion, Dreamweaver, Go Live, Frontpage 


A Rock Solid, Fully Redundant Network built on a Dual OC48 Backbone 
& a Gigabit Fiber Optic Infrastructure, featuring Juniper Routers, Cisco 
Switches and IBM, HP & Compaq Servers. Utilizing direct access to 
each of the major backbone providers, powered by a unique network 
infrastructure and proprietary routing technology, we deliver you 
mission critical speed and reliability. And we back our network with 
our friendly, knowledgeable support staff, 24 hours a day, 7 days a 
week. So stop screaming at them, and talk to us. 

Call Toll Free - 877-773-3306 or visit www.datapipe.com 


A Hosting Company You Can Swear By, Not At 


Now Everyone Has the Power! 

Introducing SureShopping ™ 

| The concept behind SureShopping is simple: To provide you with an 
extremely fast, scalable, and full-featured ecommerce system without 
the need to browse through miles of code or documentation. 

SureShopping is so easy to use, yet so Powerful, you can build a full 
| featured store in hours, with more built-in functionality than any 
comparable product. SureShopping is a truly dynamic web-based 
application, designed and developed for use with Active Server Pages 
(ASP) running on the Windows 2000 Server platform, utilizing a back- 
® end SQL Server 2000 database. This software architecture provides 
an extremely fast, efficient, and robust operating environment. 

Complete store management is performed using the "Merchant 
Console". The Merchant Console utilizes IFrame technology to provide 
an intuitive interface for store maintenance, including a recognizable 
and easy to use folder based navigation system, as well as instant 
access to help 

documentation via SureShopping "SiteLINK" Technology. 


• Secure Transactions (SSL) included 

• Supports Authorizenet, CyberCash, 
Linkpoint, PayPal, Signio 

Features Include: 

• Drop Shipping 

• Inventory Tracking Customization Options 

• Fully Customizable Form Fields 

• Category and SubCategory Support 

• Weight/Size Shipping Support 

• Unique & Customizable Marketing Features 

• Full Customizable Vendor Support 

• Full Support for “Members” Shopping 

• “QuickCart” for Fast Checkout 






































Making Money On The Web Begins 
By Not Wasting Money On The Web. 

Unless you've got money to burn. Interland is the 
way to go. Our complete solutions include everything 
from shared hosting to dedicated and high-availability 
hosting to Web site design, all at an unbeatable value. 

That's why we're rated #1 by PC Magazine and 
Windows NT Magazine . So whether you're already 
on the Web or ready to get started, call us to learn 
how we can make the Web work for you today, 
and grow with you well into the future. 


The Interland Standard 

■ Unconditional 30-day, money-back guarantee 
■ E-mail accounts for your Web site 
■ 150 MB starting at $19.95 
■ 24/7 toll-free support 
■ 99.9% uptime 


Call Today Toll Free 

877.887.3845 

vsnvw.interland.com 

NASDAQ: ILND 


We make the Web work for you. 


Copyright 2000 Interiand , Inc. All rights reserved. 


















Server Features: 


• FREE Domain Name Registration 
www.yourcompany.com 
TOLL FREE Technical and Billing Support 
Dedicated IP Address on VST 
99.9% Network Uptime Guaranteed 
30 Day Money Back Guarantee 
Unlimited Hits 

Application and Ecommerce Hosting 

Ecommerce Enabled and Ready 

Secure Credit Card Processing 

Redundant OC12 & DS3 Backbones 

Redundant Cisco 7000 Series Routers 

On-Site UPS & Generator Backup 

Your Own FTP Directory 

Your Own CGI-BIN 

Access to all config files 

Unlimited POP Email Accounts 

Unlimited Email Forwarding/Aliases 

Unlimited Email Autoresponders 

Anonymous FTP 

Password Protected Directories 

Easy to Use Control Panel 

Online Billing Status 

Real Time Ticket Support System 

Webalizer Statistics and Log Files 

Daily Tape Backups/DataVault 

MS FrontPage®Extensions 

FREE Marketing Newsletters 

FREE Park Domains 

FREE SSL & PGP® 

FREE CGI/JAVA Libraries 
FREE AIT Mall Listing & PAL 
FREE MCart Webstore / Shopping Cart 
FREE Guestbook & ChatRoom 
FREE Customer Support Queue 
Telnet Access - SSH Access 
mSQL and MySQL Database Support 
Real Audio/Video capabilities 
Macromedia? Adobe® NetObjects Fusion® 
MCPS? CyberCash? Payment Net® 
eToolS Office Suite - Chat, Web Based Email 
BBS, Auction, Calendar, Banner Exchange 

WAP Enabled (Wireless) 

FREE Search Engine Submission 


*oma . ns 


Dedicated and Co-location Solutions 
ASP Hosting Solutions 


f corporation Microsoft © 

Qom&m Name Registration SharePOIllt 


Domain Name 
Registration 


Powered by Microsoft.NET Technologies 

Secure Digital 
Certificates 


Rated # 1 Web Hosting 
Company with RateHosts 


secure] 


Internet 

Access 


No Setup Fee If Switching From A Competitor 

Ask About a Month of FREE Hosting 


'Additional domains for Windows2000 Reseller Hosting Solution - $5.00/month 
'*Monthly Gross Profit reflects resell price of $21.95 


'AIT's unique & powerful Virtual Server Technology (VST) gives you the competitive edge' 
"Includes lots of FREE standard features you can RESELL" 


http://www.aitcom.net 


sales@aitcom.net 


WEB HOSTING 




AIT also offers discounts on the following services: 


1 - 800 - 878-4084 
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Your Hosting Solution 

Virtual 

Virtual 

Virtual 

Virtual 

Virtual 

Window2K 

Win2K 

Server 1 

Server 2 

Server 2+ 

Server 3 

Server 3+ 

Powersite 

Reseller 

Disk Space (can be customized) 

155 MB 

300 MB 

340 MB 

700 MB 

720 MB 

155 MB 

350 MB 

Data Transfer 

30 GB 

40 GB 

50 GB 

60 GB 

70 GB 

20 GB 

40 GB 

Max # of domains you can host 

N/A 

25 

25 

75 

75 

N/A 

25 

Base Monthly Server Cost 

$18.95 

$59.95 

$89.95 

$149.95 

$199.95 

$18.95 

$89.95 

Max. per domain cost @ $2.00/domain/mo 

N/A 

$50.00 

$50.00 

$150.00 

$150.00 

N/A 

$125.00* 

Max. possible cost to you/ month 

$18.95 

$109.95 

$139.95 

$299.95 

$349.95 

$18.95 

$214.95 

Your monthly gross profit @ $19.95 domain 

N/A 

$498.75 

$498.75 

$1,496.25 

$1,496.25 

N/A 

$548.75** 

Your monthly net profit 

N/A 

$388.80 

$358.80 

$1,196.30 

$1296.30 

N/A 

$333.80 
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Some Things Need Limits. You Don't 


Web hosting with all the hits and transfers you'll ever need! 

Unlimited hits and transfers 
150 MB of storage 

25 POP email accounts with unlimited aliases 
Registration in over 600 search engines 
Free secure server access 
Redundant OC3 connections to the Internet 
Use of TOPCHOICE control panel 
Full access logs with hourly updates 
High performance servers 
NO HIDDEN CHARGES 
Powerful e-commerce options 
Generous Reseller program 

TOPCHOICE has been exceeding customers' 
expectations since 1994. Contact us today. 


Ml f*. 

$ 19.85 


Choice 


Uck J 


a RADIANT Communications Inc. company 

info@topchoice.com 

1-888-219-2111 


RADIANT 

COMMUNICATIONS 


www.topchoice.com/wd 

We do not host adult sites. 

*Pre-paid for one year 


SOHO and MIS Professionals and Purchase Decision-Makers 


99 % recommend brand and determine the need to purchase computer 
systems and software. 

94 % are involved in the purchase decision making process of technology prod 


ucts/services for their company and/or household 


77% of top managers are involved in the purchase decision making process 
for technology products for their workplace 


61% have or plan to have a home office 

Make sure your Web Hosting service has a presence in this 
competitive marketplace. 


Sources: 1999 Intelliquest Business Survey, WIRED MR! Subscriber Study 















































YOUR DATA! 


See it looking up at you with those puppy dog eyes? 

Your Data - your loyal, dependable Data - 

just wants to be FREE. 
FREE to follow you 

I anywhere 

3WCorp gives you online stor¬ 
age space for all your files. 
Access them at any time, from 
any computer connected to the 
Internet. Treat the storage space 
just like one of your hard drives. 
You'll be able to work with your 
Data anywhere, with absolutely 
no hassle. 


J 1 

4001 


FREE to play 
with friends 

With 3WCorp, it's easy to share 
your Data with co-workers, 
clients, friends - anyone. Of 
course, our security systems keep 
a close watch so it doesn't go 
running off with strangers. 


Your Data might not take up 
much space now, but it's bound to 
grow. That's why 3WCorp makes 
it simple to upgrade your ser¬ 
vice plan at any time. 


3WCORP IS THE ULTIMATE IN REMOTE DATA ACCESS, FILE PROTECTION AND WEB HOSTING! 

WEB HOSTING ON OUR ULTRA-CLUSTERED NETWORK SlCUil DATA STORAGE & ONLINE BACKUP 

• 99.999% UPTIME & SUPERIOR PERFORMANCE • STORE, ACCESS & SHARE FILES - ANYWHERE, ANYTIME 

• DOMAIN REGISTRATION FOR JUST $ 1 2 PER YEAR. • EASY, DEPENDABLE BACKUP SOLUTIONS 

• FREE SiteCreator & ACCOUNT MANAGEMENT TOOL • INTEGRATION WITH your ms windows® desktop 

• INSTANT ACCESS TO YOUR NEW ACCOUNT • MULTI-PLATFORM SUPPORT VIA WEB INTERFACE 

• 30-day MONEY-BACK GUARANTEE* • FILE COMPRESSION FOR FAST TRANSFERS 

month 


PLANS START AT 


per month 

FREE TRIAL! 

(Try our Data25 plan for 30 days free of charge.) 


PLANS START AT 


Visit WWW.3WCORP.COM or call I-888-S-3WCORP (1-888-539-2677) 


WEB HOSTING 


DATA STORAGE 


ONLINE BACKUP 







































fatcow web hosting 


v Free domain name 
v Hosting for one full year 
v Instant set-up 
v Free shopping cart 

v Secure e-commerce transaction support 
v Fabulous toll-free tech support 


Sign up online for 
instant set-up or 
call us toll-free at 

1-877-5 FATCOW 


High Quality • High Speed • Reliable T-3 Connectivity 

100MB • 100 email accounts • 5GB Data Transfer • CGI/PHP • Control Panel • MySQL 


WWW.MALESSENTIALS.COM 

(ToH Free 877-G02-MALE) 

Rogaine & Minoxidil - 

lowest prices, rapid delivery 

FREE Membership saves you even more! 


be vatq. u rj uo ma i m n amel i u u at: 


GroupBoard.com 

Add interactivity to your web site 


Wired Market Line Ads: 


For as little as $354 (per insertion) 
you will reach 1.94 million 
of today’s digital leaders. 

To Place your order contact: 
market@wired.com, 212.286.5262 


fc-idomain 


REGISTER TODAY AT www.domaindirecf.com 


"Because people need Names' 


www.fatcow.com 


$99 a year...including domain name! 


Personal Identity Account 

Includes: 

► www.yourdomain.com ► Personalized email address: You@YOurdomqin.com 

I Domain forwarding ► Full suite domain management tools ► Web based email 

► Website building tools ► Hit statistics ► And much more! 

All this for only $39.99 a year! Or $69.98 for 2 years (save $10.00!) 
Domain Name Parking also available starting at only $29.99 a year 


me@saliysptiotos.com 













f iNNERHOST, an advanced Application Service Provider, 
| manages and distributes web-based solutions across 
j the Internet. iNNERHOST delivers high-end application 
| services to enterprise customers as well as turnkey 
; application packages to small and mid-sized businesses 
; Thousands are turning to iNNERHOST to outsource 
[ their information technology needs. 


Now supporting Microsoft® Windows® 2000 Server! 




Wired Market is the Ultimate Vehicle To Reach Online Shoppers, 
Increase Web-Site Traffic and Generate Online Sales 


99 % of Wired readers have access to both the Internet and a personal computer 

91 % have purchased something online 
in the past year 

73 % have visited the web site of a featured advertiser 


Wired Market’s E-Commerce advertisers are up 22% this year - Make sure your 
E-Commerce site has a presence in this increasingly competitive environment. 


Sources: Research Solutions Reader Panel Study, 2000, WIRED MRI Subscriber Study 


CALL 

Western Region 

415.276.5137 


EMAIL 

market@wired.com 
www. wi re d. co m/wi red 


Eastern Region 

212.286.5262 


ightmng 


iNNER dEJS 


www.innerhost.com 

1 .BBS.751 .5272 


{ using advanced 
Microsoft® technology 


Clustered Solutions 
■ Dedicated Servers 
•Shared Servers 


Certified 









































Tmivbi by Lziullny 

CJ J CJ 

Ley a l Eduvalon 

CJ 

For A FREE Catalog Call: 

1 - 800 - 439-4794 

mg.concordlawschool.com 


CONCORD 

UNIVERSITY 

School of Law 

A Kaplan/Washington Post Company 



REALM 


_ 


[© 1993 Modern Postcard. All rights reserved. 





























You live in a big city and 
work on a small network. 
How about switching 
that around? 


CAREER OPPORTUNITIES 


Not a bad trade-off when you consider you'll 
be working on one of the country's largest 
privately owned computer networks. It also 
happens to be one of Computerworld’s 
“100 Best Places to Work" and ranked #15 
on the Fortune 500 company list. Add to 
that an easy-going lifestyle, a family-friendly 
benefits package, a diverse workplace and 
you'll kick yourself for not having made 
the switch years ago. 

Contact State Farm Human Resources 
at jobopps.corpsouth@statefarm.com 
for information about current positions. 
Or visit our website at 
statefarm.com™ 


INSURANCE 


Get there with State Farm. 


State Farm Insurance Companies • Home Offices: Bloomington, Illinois 
An Equal Opportunity Employer 
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Deuterium gas is heated to 100 million degrees 
Celsius, which causes the hydrogen isotopes to 
break down into plasma and their nuclei to fuse, 
releasing helium and a free neutron as energy. 
The electrical heating coils that surround the 
NSTX's central chamber create a magnetic field 
that confines the plasma and forces particles to 
flow in a spiral, building momentum. Unlike the 
doughnut-shaped design of older magnetic fusion 
reactors, the spherical torus contains the plasma 
at a lower field strength, producing proportionally 
higher fusion power while requiring considerably 
less external energy to drive the reaction. 




WHAT: 

National Spherical Torus Experiment (NSTX) 

UUHERE: 

Princeton Plasma Physics Laboratory, New Jersey 

WHO: 

A coalition of 14 fusion-research institutions 
funded by the US Department of Energy 

WHY: 

To test whether new generation methods can 
make magnetic fusion an efficient, affordable 
source of energy. During the next few years, 
researchers will use this $25 million prototype 
- the first large-scale spherical torus reactor - 
to study technologies that optimize the fusion 
process, which produces no air pollutants, is 
safer than fission, and can't be used in weapons. 

WIRED APRIL 2001 





















,b**V*’ 


FUEL F 


. eo 70 80 9^X 

50 lOO / 

r-, 80 ' ' 

o no s 

60„ 1 I 970 J 80 

) 120 ^ 

40 “ *200 

130- 

; 

5 3 5 ? 140 C 

MPH eSSSSS", ^ 


The new Passat. Starting at an innocent $ 21 , 800 .* Drivers wanted. 


©2001 Volkswagen. 1-800 DRIVE VW or VW.COlTl *Base MSRP of $21,750 for a Passat GLS with 5-speed manual transmission. Price excludes 
taxes, registration, transportation, options and dealer charges. Dealer sets actual price. Shown with optional Luxury Package. 
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Is your network really secure? 





solved. 

eds.com 


Your digital business can access the world. But remember, it also works the other way around. That's why EDS is committed to providing you with the most 
innovative information security strategies. We protect you against a growing list of threats by keeping you one step ahead of the bad guys. From virus protection 
to denial of service to net-access abuse. It’s evolved into more than security software. We help you evaluate risks, identify effective safeguards and implement a 
comprehensive information assurance policy that keeps your business safe and sound. For more information call 800-435-1222 or visit eds.com/information_assurance. 


EDS is a registered mark and EDS & Design and Solved & Design are trademarks of Electronic Data Systems Corporation. 
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